IUPAC-NIST Solubility Data Series. 78. Acetonitrile Binary Systems

Volume Editors
Valerii P. Sazonov ?
Technical University, Samara, Russia

David G. Shaw ?
University of Alaska, Fairbanks, Alaska

With the assistance of

Evaluators:

Valerii P. Sazonov, Nikolai V. Sazonov, and Adam Skrzecz

Compilers

Valerii P. Sazonov, Nikolai V. Sazonov, and Nikolai I. Lisov

(Received 7 April 2002; accepted manuscript 13 May 2002; published 27 November 2002

The mutual solubilities and liquid—liquid equilibria of acetonitrile binary systems with
different compounds exhaustively and critically are reviewed. The compounds include
water, inorganic compounds, and a variety of organic compodmgldrocarbons, halo-
genated hydrocarbons, alcohols, carboxylic acids and esters, nitrogen, and sulfur com-
pounds. A total of 353 systems reported in the primary literature through 2000 are
compiled. For 25 systems sufficient data are available to allow critical evaluation. All
data are expressed as mass and mole fractions as well as the originally reported units.
Similar reviews of gas, liquid, and solid solubilities for other systems are published in the
of Solubility Data Series. This is the 78th volume of this series2@2 American

Institute of Physics.[DOI: 10.1063/1.1494086

Key words: acetonitrile; inorganic compounds; liquid—liquid equilibrium; organic solvents; solubility; water.

Contents
1. Preface... ... .. .. i 991
1.1. Scope of the Volume. ................ 991
1.2. Experimental Methods. ............... 992
1.3. Procedure Used in Critical Evaluations ... 9924
1.4. References for the Preface............ 993
2. Introduction to the Solubility Data Series:
Solubility of Liquids in Liquids . .............. 993
2.1. The Nature of the Project . ........... 993
2.2. Compilations and Evaluations. ........ 993
2.2.1. Compilations .. .................. 993
2.2.2. BEvaluations. . ................... 995
2.3.  Quantities and Units Used in Compilation
and Evaluation of Solubility Data. . ..... 995

2.3.1. Mixtures, Solutions, and Solubilities .. 995
2.3.2. Physicochemical Quantities and Units. 996

2.4. References for the Introduction. ....... 997 g,

3. Acetonitrile + Water, Deuterium Compounds . 998

3E|ectronic mail: sazonov@star.sstu.samara.ru
DElectronic mail: DavidShaw@post.harvard.edu

© 2002 American Institute of Physics.

0047-2689/2002/31(4)/989/145/$35.00 989

3.1. Acetonitrile+ Water*................. 998
32, +Waterdl ... 1003
3.3.  Acetonitriled; + Water............... 1006
34, +Waterd, . ... 1006
Acetonitrile + Inorganic Compounds. .. ...... 1007
4,1. + CarbonDisulfide *................. 1007
4.2, + CesiumChloride .................. 1010
43. + Cesiumlodide .................... 1010
4.4, + Potassium lodide*.................. 1011
4.5. + Lithium Bromide................... 1013
4.6. + Lithium Perchlorate . ............... 1013
4.7. + Sodium Bromide .................. 1014
4.8. + Sodium lodide* .................... 1014
4.9, + Rubidium lodide................... 1016
4.10. + Silver, Potassium, Sodium Nitrates... 1016
4.11. + Silicon Tetrachloride . .............. 1017
4.12. + Sulfur Dioxide. .................... 1017
Acetonitrile + Hydrocarbons ................ 1018
51, +Propane ........ ..., 1018
52. +Butane*............ ... . . .. ... 1019
5.3. + 2-Methylbutane*. . ................. 1022
54. + Pentane* ............ ... .. ... . .... 1025
55. +AkanesG—Cig....ovviii... 1027

J. Phys. Chem. Ref. Data, Vol. 31, No. 4, 2002



990

56. +Benzene .............. ... ... 1027
5.7. + Cyclohexane*. ..................... 1028
5.8. + Cycloalkanes @Cig......ovvvvnnn 1033
59. + Hexane*. ......................... 1034
5.10. + 1-Heptene *. . ....... ... ... . ... ... 1038
5.11. + Methylcyclohexane................ 1040
5.12. + Heptane*. .......... .. ... ... ..... 1040
5.13. + Alkenes G—Cig. . vvvviiinn... 1045
5.14. + 2,2,4-Trimethylpentane............. 1046
515. + Octane* ............ ..o i, 1046
5.16. + Alkanes G—Cig. ... vvviviiiin... 1049
5.17. + Aromatic Hydrocarbons £&-Cyg ... ... 1049
5.18. + trans-Decahydronaphthalene. . ...... 1050
519. + Decane*.......... ... ... ... 1050
5.20. + Hexadecane *..................... 1052
6. Acetonitrile + Halogenated Hydrocarbons...... 1054
6.1. + Trichloromethane.................. 1054
6.2. + Trichlorofluoromethane............. 1054
6.3. + Tetrachloromethane................ 1055
6.4. + 1,1,1-Trichloro-2,2,2-trifluoroethane.. 1056
6.5. + Tetrachloroethene.................. 1056
6.6. + 1l-Hydropentadecafluoroheptane.. ... 1057
6.7. + Hexadecafluorooxoctane........... 1057
6.8. + 1-Bromoalkanes £&-Cig............ 1058
6.9. + Tetraalkylammonium lodides. . ...... 1058
7. Acetonitrile + Alcohols (mono- and polyy. . . .. 1059
7.1. + 1,2,3-Propantriol .................. 1059
7.2. + 1,4-Benzenediol................... 1059
7.3. + 1-Decanol*........................ 1060
7.4. + 1-Alcohols Ggand Gy . ... ... 1062
7.5. + 1-Alcohols Go=Cyp .o oo vv et 1063
7.6. + 2-Alcohols G1—Cig.vvvvvvvvvin. . 1063
7.7. + 1-Dodecanol*...................... 1064
7.8. + 1-Tetradecanol*................... 1066
7.9. + 1-Hexadecanol* ................... 1067
7.10. + Unsaturated 1-Alcohols. ............ 1069
7.11. + 1-Octadecanol* ................... 1069
7.12. + Unsaturated 2-Alcohols. . ........... 1071
8. Acetonitrile + Aldehydes, Ketones. .......... 1071
8.1. + Aldehydes Gg................c..... 1071
8.2. + 10-Nonadecanone................. 1072
8.3. + 12-Tricosanone.................... 1072
8.4. + 14-Heptacosanone ................ 1073
8.5. + 16-Hentriacontanone............... 1073
8.6. + 18-Pentatriacontanone............... 1074
9. Acetonitrile+ Ethers. ...................... 1074
9.1. + 2,2-Oxybispropane................ 1074
9.2. + 1,1-Oxybispentane................ 1075
9.3. + Dialkyl Ethers Go—Cog .. v oo vvv .. 1075
9.4. + 1-Alkyl Glyceryl Ethers G3—Cyy . . ... 1076
9.5. + 1,2-Dialkyl Glyceryl Ethers gz—C,; .. 1076
9.6. + 1,2,3-Trialkyl Glyceryl Ethers —Cs;. 1077
10. Acetonitrile+ Acids . ... ....... ... 1077
10.1. + 6-(Hydroxyiming-6-Nitrohexanoic
Acid . ... .. 1077
10.2. + Octanoic Acid. .. .................. 1078
10.3. + NonanoicAcid. .................... 1078

J. Phys. Chem. Ref. Data, Vol. 31, No. 4, 2002

11.

12.

13.

14.

15.

V. P. SAZONOV AND D. G. SHAW

10.4. + Decanoic Acid. . ................... 1079
10.5. + UndecanoicAcid .................. 1079
10.6. + DodecanoicAcid .................. 1080
10.7. + TridecanoicAcid .................. 1080
10.8. + Tetradecanoic Acid................ 1081
10.9. + Fatty Acids G4—Cog oo vvoe v 1081
10.10.+ Pentadecanoic Acid. . .............. 1082
10.11.+ Hexadecanoic Acid ... ............. 1082
10.12.+ Heptadecanoic Acid. . .............. 1083
10.13.+ cis,cis-9,12-Octadecadienoic Acid.... 1083
10.14.+ cis-9-Octadecenoic Acid. . .......... 1084
10.15.+ 12-Hydroxy-cis-9-Octadecenoic Acid ... 1084
10.16.+ Octadecanoic Acid................. 1085
Acetonitrile+ Two-Basic Acids and Salts..... 1085
11.1. + ButanedioicAcid. . ................. 1085
11.2. + Hexanedioic Acid*. . ............... 1086
11.3. + Heptanedioic Acid .. ............... 1087
11.4. + OctanedioicAcid. . ................. 1088
11.5. + NonanedioicAcid. . ................ 1088
11.6. + DecanedioicAcid .................. 1089
11.7. + Dicarboxylic Acids, Monosodium Salts . 1089
Acetonitrile+ Esters. . . ........... ... .. ... 1090
12.1. + Methyl Octanoate ... ............... 1090
12.2. + Methyl Dodecanoate............... 1090
12.3. + Methyl Tridecanoate............... 1091
12.4. + Methyl Tetradecanoate. ............. 1091
125. + Esters Gg ..o« v o 1092
12.6. + Methyl Hexadecanoate*............. 1092
12.7. + Methyl Esters Fatty Acids G—Cy3.... 1094
12.8. + Hexadecyl Esters g=Cgg . ..o oo oo .. 1095
12.9. + Methyl cis-9-Octadecenoate .......... 1095
12.10.+ Methyl Octadecanoate*. ............ 1096
12.11.+ Ethyl Octadecanoate*.............. 1097
1212+ ESters Gg . oo oo 1098
12.13.+ Propyl Octadecanoate ............. 1099
12.14.+ Butyl Octadecanoate*. ............. 1099
1215+ Esters Gy . v ovov o 1100
12164+ Esters G;—Cgp v oo ovvv i 1101
12.17.+ Cholesteryl Esters 5—Cyq . ... ... ... 1101
Acetonitrile+ Amines. ..................... 1102
13.1. + Decanamine............c.cvvuunn.. 1102
13.2. + Dodecanamine.................... 1102
13.3. + Tetradecanamine. ................. 1103
13.4. + Hexadecanamine.................. 1103
13.5. + Octadecanamine................... 1104
Acetonitrile+ Nitriles . ..................... 1104
14.1. + Decanenitrile. .. ................... 1104
14.2. + Dodecanenitrile . .................. 1105
14.3. + Tetradecanenitrile.................. 1105
14.4. + Hexadecanenitrile . ................. 1106
14.5. + Octadecanenitrile ................... 1106
Acetonitrile+ Amides. . .................... 1107
15.1. + Octanamide . . .................... 1107
15.2. + Decanamide .. .................... 1107
15.3. + Dodecanamide.................... 1108
15.4. + Tetradecanamide.................. 1108
15.5. + N-Phenyldecanamide. . ............. 1109



IUPAC-NIST SOLUBILITY DATA SERIES 991

15.6. + Hexadecanamide.................. 1109 which one component is acetonitrile and the second compo-
15.7. + N-Phenyldodecanamide ............ 1110 nentis a liquid at or near standard conditions. Acetonitrile is
15.8. + Octadecanamide................... 1110 partially miscible in binary systems formed by various or-
15.9. + N,N-Diphenyldecanamide........... 1111 ganic substances such as hydrocarbons, halogenated hydro-
15.10.+ N-Phenylhexadecanamide.......... 1111 carbons, alcohols, acids, ethers, esters, etc., with a miscibility
15.11.+ N,N-Diphenyldodecanamide ........ 1112  gap below an upper critical solubility poiGCSP.
15.12.+ N-Phenyloctadecanamide . ......... 1112 Acetonitrile is among the best extractive solvents for the
15.13.4+ N,N-Diphenylhexadecanamide. .. ... 1113  separation of paraffinic and olefinic hydrocarbons with simi-
15.14.+ N,N-Diphenyloctadecanamide. ... ... 1113  lar boiling points. This is related to the large dipole moment
16. Acetonitrile+ Glycerides. .. ................. 1114 of acetonitrile(3.95 D) and its molecule structure which fa-
16.1. + Triglycerides G3—Cgg ... .o oo v vt 1114 vors association as a pure substance as well as in mixtures.
16.2. + 1,3-Diglycerides G—Csg............ 1114 Second components for which data were found in the
16.3. + 1-Alkoxy-diglycerides Gs—Cgy . ... ... 1115 chemical literature include water, hydrocarbons of several
16.4. + 1,2-Dialkoxy-glycerides G—Csg . ..... 1115  structural types, halogenated hydrocarbons, mono and poly-
17. Acetonitrile+ Sulfur Compounds............. 1116 hydroxy alcohols, mono and polybasic carboxylic acids,
17.1. + Thiophenes @and G ............... 1116  ethers, carboxylic esters, amines, sulfur compounds and in-
17.2. + Thiophanes ¢-Cy3................ 1116 organic substances. An exhaustive search of the chemical
17.3. + Sulfides G=Cgg ...t 1117  Jiterature published prior to 2000 found solubility data for
17.4. + 2-Undecylbenzothiasole. ............ 1117 353 systems. From these, 191 compilation sheets were pre-

17.5. + 2-Heptadecylbenzothiasole......... 1118  pared.
18. System Index................oo 1119 Most compilations present the solubility data for one sys-
19. Registry Number Index.................... 1124 tem as reported in one publication. For some original publi-
20. Author Index. . ... 1129

cations which report very limited data for several systems,

* The Critical Evaluation is prepared for this system. data are grouped into a single compilation. Where two or

List of Figures

more reliable compilations were found for a system, a critical
evaluation was prepared. This was possible for only 25 sys-

1. Mutual solubility of acetonitrile and water.... 998 ; e

2. Mutual solubility of acetonitrile and watet, ... 1003 tems, reflectm_g the sparseness of study of many acetonltrllt_a

3. Mutual solubility of acetonitrile and carbon systems. In this review the systems are ordered on the basis
ISUIIAE. - oo 1007 ©f the chemical formula according to the Hill systefde-

4. Mutual solubility of acetonitrile and butane .. ... 1019 Scribed in the Introductionwith the exception those compi-

5. Mutual solubility of acetonitrile and lations more than one system is treated. _
2-methylbUtaNE . . ..\ oo oo 1022 To'the extent aIIowec_i.by the'avallable data, this yolume

6. Mutual solubility of acetonitrile and pentane . ... 1025¢onsiders mutual solubility of binary systems. That is, data

7. Mutual solubility of acetonitrile and cyclohexane . 102gfor both the solubility of acetonitrile in the second compo-

8. Mutual solubility of acetonitrile and hexane... 1034 hentand the solubility of the second component in acetoni-

9. Mutual solubility of acetonitrile and heptane . ... 1040 rile are compiled and evaluated when available. _

10. Mutual solubility of acetonitrile and octane. .. 1046  Other solubility data which are compiled when available

11. Mutual solubility of acetonitrile and decane ..... 1050include the upper critical solution temperatui@CST) of

12. Mutual solubility of acetonitrile and hexadecane . 10520inary mixtures and the influence of pressure on mutual solu-

13. Mutual solubility of acetonitrile and 1-decanol ... 1060 Pility or UCST of binary systems. Numerical data reported in

14. Mutual solubility of acetonitrile and 1-dodecanol . 1064the primary sources were used for preparation of compila-

15. Mutual solubility of acetonitrile and 1- tions. When data were presented only in graphical form, the
tetradecanol . . . . ... .. 1066 compilers attempted to obtain numerical data from the origi-

16. Mutual solubility of acetonitrile and nal investigators. In some cases where numerical data could
1-hexadecanol. . .. ... oo 1067 hot be obtained in this way, the compilers extracted the nu-

17. Mutual solubility of acetonitrile and merical data from published diagrams.
1-octadecanol . . . . ... oo 1069 This volume is the result of an exhaustive search of the

18. Mutual solubility of acetonitrile and methyl chemical literature using both Chemical Abstracts and Rus-
hexadecanoate. . .. .............oooueuun... 1092  sian Abstract Journal for ChemistiReferativnyi Zhurnal

19. Mutual solubility of acetonitrile and methyl “Khimiya” ). The goal of the search was to include all pub-
octadecanoate. . . ... oo 1096 lished data for systems designated in the title. Russian archi-
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1. Preface

1.1. Scope of the Volume

entific works (Nauchnye Trudy or Uchenye Zapigkof
Universities, Research Institutes and Educational Institu-
tions, and materials from conferences, meetings, and sympo-

This volume presents a review of experimentally detersia are also included. Each critical evaluation includes the
mined solubility data for well defined binary systems in date at the literature search closed for the system evaluated
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(usually 2000. In spite of all efforts, some sources of experi- lytical. Of these the synthetitvisual-polythermal, or cloud-
mental data, may have been missed. The editors will gratggoint) method is most commonly used. Almost 75%43) of
fully receive information about omissions. the compilations in this volume are for data obtained using
In some original sources solubility data is reported as inthe synthetic method. In this method the temperature is de-
cidental or ancillary information to other studies. If, for this termined at which turbidity associated with a second phase
or other reasons, details concerning experimental methodappears and/or disappears for a mixture of known composi-
source and purity of materials, or estimated errors are briefion, often in a sealed ampoule. This method was introduced
or absent, correspondingly short entries appear in the compby Alekseev(also transliterated in some older German lan-
lations, sometimes with the note, “No further details wereguage publications as “Alexeev” or “Alexejew)’in 18764
reported.” Estimated errors were sometimes provided by th&he method has been refined and improved by Rothmund,
compiler with appropriate notation. and by Timmermarfsand is capable of measuring solution
For convenience of comparison of experimental datatemperature with an error#(0.3 mK). System pressure at
compilers and the evaluators of this volume, in so far as ighe solution temperature is seldom reported since it is as-
possible, expressed all initial results in mass percent andumed that the effect of pressure is minor.
mole fraction terms as well as in units reported in the origi- Two other methods are used for isothermal measurements
nal source. Conversions, where they were made, are clearbf solubility. In the titration method one component is added
attributed to the compiler. Some unit conversions requiredo the second in small portions with vigorous mixing until
numerical data for the density of pure components and/or thpersistent turbidity is observed. In the analytical method the
mixtures. Approximate values of mixture densities were ob-samples of equilibrium liquid phases are analyzed by various
tained using calculations recommended in standard hananethods: chemical or physical. Sources of error in these
books, for example Reidt al! Definitions of mass percent three methods include gravitational effects and impurities in
and mole fraction as well as their relation to other units ofmaterials whose solubilities are being determined. This has
solubility are given in the Introduction. been discussed in detdiFor binary mixtures of acetonitrile
Solubility data, for a particularly system in which UCST is and organic substances, water is a common impurity since it
reported, can be described by an equation based on the scal-difficult to remove completely from most organic liquids
ing law with corrections terms. This equation has been alsand is reabsorbed on exposure to air. The presence of small
discussed by Shavetal? and has the form given by quantities of water can either lower the temperature of solu-
Wegner? bility (e.g., in systems of acetonitrile and alcohads raise
_ 1—a l—atw these temperaturegg.g., in mixtures of acetonitrile and hy-
X1= X1 by @+by @7 4bs- O & drocarbons These effects have previously been noted in
-OF+a, @Fe+a,. @F 2 (1)  systems with nitrometharlé

where
O=(T,—T)IT.. 2) 1.3. Procedure Used in Critical Evaluations

The parameters;, b; are adjustable. According to the above A Critical Evaluation was prepared for each system for
literature, the equation factors are assumed to Be: which two or more independent reports of solubility data are
=0.329;a¢=0.11; andw=0.5. The equation is valid usually available. In evaluating the available data the evaluators have
when (T,—T)/T.>10" 3, which in the discussed systems is considered both the data quality of individual original
equivalent to the temperature range of about 0.3—0.4 K besources to the extent that can be established from the content
low the UCST. For the systems discussed further in théand omissionsof those reports and by comparing the re-
evaluation tables the equation was used generally in the sinsults obtained independently in more than one laboratory.
plified version withoutb; anda; elements. Several aspects of the solubility data have been considered:
The general properties of binary systems exhibitingpurity of substances and date of experiment; accuracy of the
liquid—liquid equilibrium and the modern theories of critical method and reproducibility of the experiment; experience of

solution behavior have recently been treated in détail. the researchés), and previous publications.
In critical evaluations data may be classified Recom-
1.2. Experimental Methods mended, Tentativ®r RejectedData are recommended if the

results of two or more independent groups are in good agree-
Most solubility measurements of binary systems containiment and the evaluator has no doubt of the adequacy of the
ing nitromethane have been made between room temperatuegperimental and computational procedures used. Data are
and the UCST of the system under study. Temperatures studtassified as tentative if only one set of measurements is
ied range from 163 K (acetonitrile available or if the evaluator considers some aspect of the
+trichlorofluoromethane) to 495 K  (acetonitrile experimental or computational procedures to be mildly ques-
+1,2,3-tris(octadecyloxy) propane) while the range of prestionable. Data determined by an inadequate or ill-defined
sure examined extends from 0.1 to 157 MPa (acetonitrilenethod are rejected. Where it is possible, Recommended or
+water). Three basic approaches to solubility measuremenfentative values of mutual solubility, critical solution com-
for binary systems are known: synthetic, titration, and anaposition, and critical solution temperature are specified at 0.1
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MPa. For some systems the valuel {(ddP) over the experi- j\F/ \éVeAglgﬁgeZCy;h RE;/Z- li :iﬁng(gl\?g])éw (1876
mental range of pressure is given. Where sufflc[ent data exs,, Rothmund, 2, P.hys.. Chenz6, 433;(189& :
ist, the arithmetic mean of experimentally determined recom-s ;. Timmermans, z. Phys. Ches8, 129(1907).

mended or tentative values has been calculated. V. P. Sazonov, Zh. Obshch. Khir2, 1884(1972.

Graphical representations of all reported data are oftenV. P. Sazonov, K. N. Marsh, and G. T. Heftéliromethane with Water or
useful for comparing data and identiying outiers and are G SONENS ra ECSL Lol e Rl s S
included in some Evaluations. These diagrams, representingogg.
the solubility data(expressed in mole fractiprcan reveal
vv.het.her.or not a trgnd exist; among the _data in additiqn /. p. Sazonov,
highlighting any discrepancies of experimental S°|Ub'"ty8amara, Russia
measur(_aments. . . July, 2001

In critical evaluations for which the UCST of the system
was available, data have been described by an equation based . -
on the scaling law. This equation allows >ilnterp?)lation and 2. _IntrOdUCthn to the_ SQ'Ub_'“ty_ Da_lta
(less confidently some extrapolation for the system treated. S€ries: Solubility of Liquids in Liquids
Additional equations for estimating the solubility of acetoni- 2.1. The Nature of the Project
trile in homologous series of alcohols and alkanes are pre-
sented below; further details and backgrounds have been alsoThe solubility data projedtSDP) has as its aim a compre-
presented in the preface to the IUPAC SDS, \ols> 86d  hensive review of published data for solubilities of gases,
718 liquids, and solids in liquids or solids. Data of suitable pre-

For the series, alcohol—acetonitrile, and hydrocarbon-cision are compiled for each publication on data sheets in a
acetonitrile systems, there was a sufficient number of indetiniform format. The data for each system are evaluated and,
pendently measured solubility determinations to find the genwhere data from different sources agree sufficiently, recom-
eral rules of behavior in the series. mended values are proposed. The evaluation sheets, recom-

The experimental solubility data of the binary acetonitrile mended values, and compiled data sheets are published on
andn-alcohol systems have been reported in the literature atonsecutive pages.
temperatures over 293 K. The following equations have been This series is concerned primarily with liquid—liquid sys-
found to describe the relationships in the acetonitrile—tems, but a limited number or related solid—liquid, fluid—
n-alcohol seriegfrom decanol to eicosanoh—number of  fluid, and multicomponenforganic—water—saltsystems are
carbon atoms included where it is considered logical and appropriate. Solu-

T./K=128.45+72.513In(n) 10=n=20, (3) bilities at elevated and onv temperatur_es. and qt elevgted
pressures have also been included, as it is considered inap-
Xe1=0.2744+0.20991In(n) 10<n<18. (4)  propriate to establish artificial limits on the data presented if
%ey are considered relevant or useful.

For some systems, the two components may be miscible in
all proportions at certain temperatures and pressures. Data on
reported miscibility gaps and upper and lower critical solu-
Sion temperatures are included where appropriate and when
available.

The mean standard errors of estimate in the series were Og
K and 0.0103 mole fraction, for Eq$3) and (4), respec-
tively.

The following equations have been found to describe th
relationships in the acetonitrile-alkane series:

T./K=298.25+9.4961n—0.1295(n)? 4<n<18,
) 2.2. Compilations and Evaluations

X1=0.103+0.2712In(n) - 4<n<16. © The formats for the compilations and critical evaluations
The mean standard errors of estimate in the series were 0.2{wve been standardized for all volumes. A description of
K and 0.0146 mole fraction, for Eq$5) and (6), respec- these formats follows.
tively.

The editors wish to acknowledge with thanks the help of 2.2.1. Compilations

Dr. A. Skrzecz(Poland and Dr. S. |. SinegubovéRussia
who provided copies of several of the articles reviewed in
this volume.

The format used for the compilations is, for the most part,
self-explanatory. A compilation sheet is divided into boxes,
with detailed contents described below.

ComponentsEach component is listed according to [U-

1.4. References for the Preface PAC name, formula, and Chemical Abstra6®A) Registry
Number. The CA name is also included if this differs from
IR. C. Reid, J. M. Prauznitz, and B. E. Polifithe Properties of Gases and the IUPAC name, as are trivial names if appropriate_ IUPAC

Liquids 4th ed.(McGraw—Hill, New York, 1987. _ .
2D. Shaw, A. Skrzecz, J. W. Lorimer, and A. Maczynskigohols with and common names are cross-referenced to CA names in the

Hydrocarbons Vol. 56 of the Solubility Data SerieOxford University ~ SyStem Ind_e)i. The formula is giyen either in t_erms of the
Press, Oxford, 1994 IUPAC or Hill* system and the choice of formula is governed
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by what is usual for most current users: i.e., IUPAC for in- Deuterated {H) compounds immediately follow the corre-
organic compounds, and Hill system for organic compoundssponding H compounds.
Components are ordered on a given compilation sheet ac- Original Measurements: References are abbreviated in

cording to:

(@) saturating components:

(b) nonsaturgtlng compone_nts in alphanumerical order; angf multiple entries(for example, translationsan asterisk in-
(c) solvents in alphanumerical order.

The saturating components are arranged in order accor
ing to the IUPAC 18-column periodic table with two addi-
tional rows: Columns 1 and 2: H, alkali elements, ammo-

nium, alkaline earth elements
Columns 3-12: transition elements

Columns 13-17: boron, carbon, nitrogen groups; chalco

genides, halogens
Column 18: noble gases
Row 1: Ce—Lu

RO_W 2: Th to the end of the known elements, in order %ftound in the original paper, and the compiler has added the
atomic number.

Organic compounds within each Hill formula are ordered

in the following succession:

(@ by degree of unsaturation; . . i .
(b) by order of increasing chain length in the parent hydro_latlons, and always in the critical evaluation. However, the

carbon;

d-

the forms given by Chemical Abstracts Service Source Index
(CASS). Names originally in other than Roman alphabets
are given as transliterated by Chemical Abstracts. In the case

dicates the publication used for compilation of the data.
Variables: Ranges of temperature, pressure, etc. are indi-
cated here.
Prepared by: The names of all compilers are given here.
Experimental Values: Components are described @,
(2), etc., as defined in the “Components” box. Data are re-
ported in the units used in the original publication, with the
exception that modern names for units and quantities are
used; e.g., mass percent for weight percent; mol8rfor
molar; etc. In most cases, both mass and molar values are
given. Usually, only one type of value.g., mass percenis

other type of valuge.g., mole perceptfrom computer cal-
culations based on 1989 atomic weightfemperatures are
expressed ag°C, t/°F or T/K as in the original; if neces-
sary, conversions td/K are made, sometimes in the compi-

author’'s units are expressed according to IUPAC

(c) by order of increasing chain length of hydrocarbon recommendatiorisas far as possible.

branches;

(d) numerically by position of unsaturation;
(¢) numerically by position by substitution; and

(f) alphabetically by IUPAC name.

Example:
CsHg

CsHyo

CsH1z

cyclopentane
2-methyl-1,3-butadiene
1,4-pentadiene
1-pentyne
cyclopentane
3-methyl-1-butene
2-methyl-2-butene
1-pentene

2-pentene
2,2-dimethylpropane
2-methylbutane
pentane
2,2-dimethyl-1-propanol
2-methyl-1-butanol
2-methyl-2-butanol
3-methyl-1-butanol
3-methyl-2-butanol
1-pentanol

2-pentanol

3-pentanol
cyclohexanol
4-methyl-1-penten-3-ol
1-hexen-3-ol
4-hexen-3-ol
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Errors in calculations, fitting equations, etc., are noted, and
where possible corrected. Material inserted by the compiler
is identified by the word “compiler” or by the compiler’s
name in parentheses or in a footnote. In addition, compiler-
calculated values of mole or mass fractions are included if
the original data do not use these units. If densities are re-
ported in the original paper, conversions from this are done
in the evaluation, with the values and sources of the densities
concentrations to mole fractions are included, but otherwise
being quoted and referenced.

Details of smoothing equatior(svith limits) are included
if they are present in the original publication and if the tem-
perature or pressure ranges are wide enough to justify this
procedure and if the compiler finds that the equations are
consistent with the data.

The precision of the original data is preserved when de-
rived quantities are calculated, if necessary by the inclusion
of one additional significant figure. In some cases graphs
have been included, either to illustrate presented data more
clearly, or if this is the only information in the original. Full
grids are not usually inserted as it is not intended that users
should read data from the graphs.

Method: The apparatus and procedure are mentioned
briefly. Abbreviations used in Chemical Abstracts are often
used here to save space, reference being made to sources of
further detall if these are cited in the original paper.

Source and Purity of Materials: For each component,
referred to a4l), (2), etc., the following informatiorin this
order and in abbreviated fopns provided if available in the
original paper: source and specified method of preparation;
properties; degree of purity.
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Estimated Error: If estimated errors were omitted by the all the compilation sheets, stating the limits within which it
original authors, and if relevant information is available, theshould be used.
compilers have attempted to estimate errGdentified by (c) Graphical summary. In addition {&) above, graphical
“compiler” or the compiler’s name in parentheses or in a summaries are often given.
footnote from the internal consistency of data and type of (d) Recommended values. Data are recommended if the
apparatus used. Methods used by the compilers for estimatesults of at least two independent groups are available and
ing and reporting errors are based on Ku and Eiserfhart. they are in good agreement, and if the evaluator has no doubt

Comments and/or Additional Data:Many compilations as to the adequacy and reliability of the applied experimental
include this section which provides short comments relevanand computational procedures. Data are reported as tentative
to the general nature of the work or additional experimentalf only one set of measurements is available, or if the evalu-
and thermodynamic data which are judged by the compiler tator considers some aspect of the computational or experi-
be of value to the reader. mental method as mildly undesirable but estimates that it

References: The format for these follows the format for should cause only minor errors. Data are considered as
the Original Measurements box, except that final page numdoubtful if the evaluator considers some aspect of the com-
bers are omitted. Referencéssually cited in the original putational or experimental method as undesirable but still
papej are given where relevant to interpretation of the com-considers the data to have some value where the order of
piled data, or where cross-reference can be made to othemagnitude of the solubility is needed. Data determined by an
compilations. inadequate method or under ill-defined conditions are re-
jected. However, references to these data are included in the
evaluation together with a comment by the evaluator as to
the reason for their rejection.

The evaluator’s task is to assess the reliability and quality (e? References. Al .per'tment refergncgs are given here,.m-
of the data, to estimate errors where necessary, and to ref:l—'“'d'ng all those publications appearing in the accompanying

ommend “best” values. The evaluation takes the form of acompilation sheets and those which, by virtue of their poor

; . . ; ision, have been rejected and not compiled.
summary in which all the data supplied by the compiler havePreciston . o .
been critically reviewed. There are only three boxes on a () Units. While the original data may be reported in the

typical evaluation sheet, and these are described below. units used by Fhe Investigators, the final recommended values
Components: The format is the same as on the Compila—are reported in Sl unifswhen the data can be converted

2.2.2. Evaluations

tion sheets. accurately.
Evaluator: The name and affiliation of the evaluai®r
and date up to which the literature was checked. 2.3. Quantities and Units Used in Compilation
Critical Evaluation: (a) Critical text. The evaluator and Evaluation of Solubility Data
checks that the compiled data are correct, assesses their reli-
ability and quality, estimates errors where necessary, and rec- 2.3.1. Mixtures, Solutions, and Solubilities
ommends numerical values based on all the published data
(including theses, reports, and paterfter each given sys- A mixture*® describes a gaseous, liquid or solid phase con-

tem. Thus, the evaluator reviews the merits or shortcominggining more than one substance, where the substances are all
of the various data. Only published data are consideredreated in the same way.
Documented rejection of some published data may occur at A solutior”® describes a liquid or solid phase containing
this stage, and the corresponding compilations may be ranore than one substance, when for convenience one of the
moved. substances, which is called tselvent and may itself be a
The solubility of comparatively few systems is known mixture, is treated differently than the other substances,
with sufficient accuracy to enable a set of recommended valwhich are calledsolutes If the sum of the mole fractions of
ues to be presented. Although many systems have been stutie solutes is small compared to unity, the solution is called
ied by at least two workers, the range of temperatures isa dilute solution
often sufficiently different to make meaningful comparison The solubility of a solute 1(solid, liquid or ga$ is the
impossible. analytical composition of a saturated solution, expressed in
Occasionally, it is not clear why two groups of workers terms of the proportion of the designated solute in a desig-
obtained very different but internally consistent sets of re-nated solvent.
sults at the same temperature, although both sets of results“Saturated” implies equilibrium with respect to the pro-
were obtained by reliable methods. In such cases, a definitiveesses of dissolution and demixing; the equilibrium may be
assessment may not be possible. In some cases, two or m@®ble or metastable. The solubility of a substance in meta-
sets of data have been classified as tentative even though th@ble equilibrium is usually greater than that of the same
sets are mutually inconsistent. substance in stable equilibriur(Strictly speaking, it is the
(b) Fitting equations. If the use of a smoothing equation isactivity of the substance in metastable equilibrium that is
justifiable the evaluator may provide an equation represengreaten Care must be taken to distinguish true metastability
ing the solubility as a function of the variables reported onfrom supersaturation, where equilibrium does not exist.

J. Phys. Chem. Ref. Data, Vol. 31, No. 4, 2002
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Either point of view, mixture or solution, may be taken in
describing solubility. The two points of view find their ex-
pression in the reference states used for definition of activi

V. P. SAZONOV AND D. G. SHAW

'
V2+Xl

—(v2= )Xz’

X2+
Vo —(v2—= )Xoy

®)

X]_: X2:

Va+

ties, activity coefficients and osmotic coefficients. Note that

the composition of a saturated mixtufer solutior) can be

These relations are used in solubility equations for salts, and

described in terms of any suitable set of thermodynamidor tabulation of salt effects on solubilities of gadese be-

components.

2.3.2. Physicochemical Quantities and Units

Solubilities of solids have been the subject of research fo

low).
3. Mass fractionof substance 1w; or w(1):

C
Wi1=01 / 521 Os,

Whereg, is the mass of substanee Mass percenbf sub-

(6)

a long time, and have been expressed in a great many waystance 1 is 100,. The equivalent termsveight fraction,
as described below. In each case, specification of the temveight percentandg(1)/10Qy solutionare no longer used.

perature and either partial or total pressure of the saturatin

g 4. Molality of solute 1 in a solvent 2n;:

gaseous component is necessary. The nomenclature and units

follow, where possiblé. A few quantities follow the 1SO
standard$or the German standarcsee a review by Cvita8
for detalils.
A note on nomenclature

The nomenclature of the IUPAC Green Bdatalls the
solute component B and the solvent component A. In com
pilations and evaluations, the first-named comporieamn-
ponent 1 is the solute, and the secoiicomponent 2 for a
two-component systemis the solvent. The reader should
bear these distinctions in nomenclature in mind when com
paring equations given here with those in the Green Book.

1. Mole fraction of substance 1x; or x(1) (condensed
phases y; (gases

C
x1=n1/ E Ns,
s=1

whereng is the amount of substance sf andc is the num-
ber of distinct substances preséoften the number of ther-
modynamic components in the systeiole percenpf sub-
stance 1 is 104, .

2. lonic mole fractionof salti, X, ,X;_ : For a mixture of
binary saltsi, each of which ionizes completely into
cations andv_ anions, withvg= v, + v and a mixture of
p nonelectrolyteg, of which some may be solvent compo-
nents, a generalization of the definition in Ref. 11 gives:

D

1+ 1+E|S:1(V|—1)XS! iI— Vi, ’ peeee S,
2

’ Xj o
g j=(st+1),....p. (3

17135 (ni—1)x

The sum of these mole fractions is unity, so that, vaths
+p,

)+ > x =1

i=s+1

21 (X4 X (4)

General conversions to other units in multicomponent sys

tems are complicated. For a three-component system con-

taining nonelectrolyte 1, electrolyte 2 and solvent 3.

J. Phys. Chem. Ref. Data, Vol. 31, No. 4, 2002

()

S| base units: molkgt. Here,M, is the molar mass of the
solvent.

5. Aquamolality, Solvomolalitpf substance 1 in a mixed
solvent with components 2, @2), m(13):

m1=n1/n2|\/|2.

m(13)= m]_I\W/M 3

®

Sl base units: molkg'. Here, the average molar mass of the
solvent is

M =x,M,+(1—x5)Ms 9)

and x; is the solvent mole fraction of component 2. This
term is used most frequently in discussing comparative solu-
bilities in water(component 2and heavy watefcomponent
3) and in their mixtures.

6. Amount concentratioiof solute 1 in a solution of vol-
umeV, cq:

c,=[formula of solut¢=n,/V (10

Sl base units: molm®. The symbolc, is preferred tdfor-
mula of soluté, but both are used. The old termmolarity,
molar, andmoles per unit volumare no longer used.

7. Mass concentratioof solute 1 in a solution of volume
V, py: Sl base units: kg m®

p1=01/V. (11
8. Mole ratio, r 5 g (dimensionlesg®
rA'B: n]_/nz. (12)

Mass ratio, symbol, g, may be defined analogosf.

Mole and mass fractions are appropriate to either the mix-
ture or the solution point of view. The other quantities are
appropriate to the solution point of view only. Conversions
between pairs of these quantities can be carried out using the
equations given in Table 1 at the end of this Introduction.
Other useful quantities will be defined in the prefaces to
individual volumes or on specific data sheets.

" 9. Density p:

p=0a/V (13
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TaBLE 1. Interconversions between quantities used as measures of solubii@sponent systems containiggl solutes and single solvent (p—density
of solution; M;—molar masses af For relations for two-component systems, set summations)to 0.

X Wi m; Ci
1 1 1
Xi= Xi M, [ 1 <M, \w 1 am 1 Y
. . . o . .
1+ —{——1+ (—C—l)—’ 1+ +, = 1+ —- ——M-)+ —’(1——‘)
Mc[wi =M T w mM, ,2 m Mclg ,Eq M.
) : oM,
w;= M 1 (M \x Wi 1 - P
1+ -1+ (—‘—1)—‘ 1+ ——1+ >, mM,
Mi % ,Z Me )% mM; ,Z Y
1 1 1
m; = 1 C_1X' ﬁ m; 1::—1—
Mgl=-1-> 2 M| =-1->, = o= D M| - M,
% ;’Q w ;Wi) Cip;J ! '
p Wi p
Gi= 1 M \x M 1 4 Gi
M+Mgj = —1+ (—’—1 2 — |1+ >, mM, |+M;
' °[>q ,Z: Me /% m Z‘ BT

Sl base units: kg m®. Hereg is the total mass of the system.  (The Green Book(Blackwell Scientific Publications. Oxford, UK, 19983
10. Relative densityd= p/p°: the ratio of the density of a *H.H.Ku, p. 73; C. Eisenhart, p. 69; in H. H. Ku, e@recision Measure-

mixture at temperaturg, pressure to the density of a ref- ment and CalibrationNBS Special Publication 300Washington, 1969

erence substance at temperattirepressurep’. For liquid 5V°" L _ )

solutions, the reference substance is often water at 4 °C, 1;’Age g?#}?;ﬂg SC')OF; :,(szgae:qoon;egc)?;lrze f;;;rgamc Chemistiu-

bar.(In some cases 1 atm is used instead of 1)Fdre term sy, Goid et al, eds. Compendium of Chemical Technologjhe Gold

specific gravityis no longer used. Book) (Blackwell Scientific Publications, Oxford, UK, 1987
Thermodynamics of SolubilityThermodynamic analysis 7H. Freiser and G. H. Nancollas, ed€pmpendium of Analytical Nomen-

of solubility phenomena provides a rational basis for the con- clature (The Orange Book (Blackwell Scientific Publications, Oxford,

struction of functions to represent solubility data, and thus UK. 1987, Sect. 9.1.8. N _ _

aids in evaluation, and sometimes enables thermodynamié'so Standards Handbooluantities and UnitgInternational Standards

" i Organization, Geneva, 1993

qua_ntltles to be extracted. Both th(_ese are often dlffl_cult 100G arman Standar d. DIN 1310Zusammungsetzung von Mischphasen

achieve because of a lack of experimental or theoretical ac-(geyth verlag, Berlin, 1984

tivity coefficients. Where thermodynamic quantities can bewT. cvitas Chem. International7, 123 (1995.

found, they are not evaluated critically, since this task would"'R. A. Robinson and R. H. StokeElectrolyte Solutions2nd ed.(Butter-

involve examination of a large body of data that is not di- worths, London, 1950

rectly relevant to solubility. Where possible, procedures for'*J- W- Lorimer, R. Cohen-Adad, and J. W. Loriméikali Metal and Am-

evaluation are based on established thermodynamic methodgonium Chlorides in Water and Heavy Water (Binary Systefu§)AC

Specific procedures used in a particular volume will be de- Solubility Data Series, Vol. 4TPergamon Press, Oxford, UK, 199%.

495,
scribed in the Preface to that volume.

2.4. References for the Introduction This section was written by:

A. F. M. Barton F. W. Getzen
LE. A, Hill, J. Am. Chem. Soc22, 478 (1900 Perth, WA, Australia Raleigh, NC, USA
A T - AL SNem. S0ces ; G. T. Hefter D. G. Shaw

2]UPAC Commission on Atomic Weights and Isotopic Abundances, Pure ) )
Appl. Chem.63, 975(1989. Perth, WA, Australia Fairbanks, AK, USA

31. Mills et al, eds.,Quantities, Units and Symbols in Physical Chemistry December, 1995

J. Phys. Chem. Ref. Data, Vol. 31, No. 4, 2002
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. . TasLe 3. Tentative and Recommendé®) values for the solubility of watef2) in acetonitrile(1) o)
3. Acetonitrile +Water, Deuterium Compounds ©
o Solubility, 100
3.1. Acetonitrile + Water DI, 200w
“Best” values (* o)
T/IK Reported values 100w, X,
Components: Evaluator:
(1) Acetonitrile; GH;3N; [75-05-8 Valerii P. Sazonov, Technical University, Samara, Russia, 2590 14.8 (Ref. 4 14.8 0.283
(2) Water; HO; [7732-18-9 August, 2001. 261.0 16.0 (Ref. 4, 16.6° (Ref. § 16.3:03(R) 0.307
263.0 17.3 (Ref. 4, 18.3 (Ref. 8 17.8£0.5(R) 0.330
Critical Evaluation 265.0 18.8 (Ref. 4, 20.7 (Ref. 5, 20.2° (Ref. § 19.9-0.8 (R) 0.361
Quantitative solubility data for the acetonitrile (£vater (2) have been reported in the publications listed in Table 1. 267.0 20.9 (Ref. 4, 23.3° (Ref. 5, 22.5 (Ref. § 22.2+1.0(R) 0.394
269.0 25.1 (Ref. 1), 26.9" (Ref. 2, 24.3° (Ref. 4, 26.8 (Ref. 5, 25.7 (Ref. § 25.8-1.0(R) 0.442
TaeLe 1. Summary of solubility data for the system acetonitrileater 270.0 29.8 (Ref. 1), 26.8" (Ref. 4, 29.6° (Ref. 5, 28.0° (Ref. § 28.6+1.2(R) 0.477
271.0 33.6 (Ref. 1), 30.0° (Ref. 4, 33.8° (Ref. 5, 31.3 (Ref. 8§ 32.2:16(R) 0.520
Reference T/IK Solubility Method 271.5 35.5 (Ref. 1), 31.6" (Ref. 4, 37.2 (Ref. 5, 34.7 (Ref. 8§ 34.8+2.0 0.549
Evert 269-272 Mutual Synthetic
Schneide? 249-272 Mutual Synthetic The interpolated values reported in the tables above were approximated using an equation based on the s@isilzed in the
Armitage et al3 269-272 Mutual Synthetic preface for which following parameters were derived:
Moolel and Schneidér 250-273 Mutual Synthetic 2,=0.6490, 3,=0.6548, b, = —3.9498, b, =3.8298 <
Benter and Schneider 264-272 Mutual Titration (mean standard error of estimate was 0.0065 -
Pavlovaet al® 271 ucsT Synthetic For this approximation the recommended values of UCSTxandiave been used. The calculated compositions are within the stated O
Vuks et al’ 270-273 Mutual Synthetic accuracy of the tables at each point. The calculated relationship is presented in Fig. 1 together with the values from Refs. 1-5, wn
) ) The UCST was reported to be 271.0°71.80 K® 271.812 K8 272.1 K2 272.10 K3 272.3 K? 272.7 K7 and 272.9 K Thus, the >
Szydlowski and Szykufa 260-272 Mutual Synthetic B
recommended value is: UCST(272.1+0.6) K. N
The corresponding critical solution composition was reported toxhe=0.3507 X =0.353? X =0.360° X, =0.365° X.; O
_ 3 _ 7 7ia rai . » _ ;

In addition to these data FranRieported the upper critical solution temperature and Schrieidported extensive measurements of _70'380' andx;=0.40." The data Vuket al"is rejected. The remaining data give an average=0.36+0.01 (100w, =56), which %
the mutual solubility of componentd) and(2) determined between 0.1 and 157 MPa. All original data are compiled in the data sheet®® recommended. <
immediately following this Critical Evaluation. >

The water-rich phase data of Evieand Moolel and Schneid®and acetonitrile-rich phase data of Armitazgeal.3 disagree markedly 276 =
from all other studies and are rejected. All other reported data are included in the tables below. ——— Calculated O

Values obtained by the evaluator by graphical interpolation or extrapolation from the data sheets are indicated by aftf pategtisk T/K curve
(#) respectively. “Best” values are arithmetic means. The variance valugsattached to these values solubilities are best regarded only o Ref 1 D
as a convenient representation of the spread of values rather than as error limits. TliR)leltsignates “recommended” data. Data are 272 ' )
“recommended” if two or more apparently reliable studies are in reasorab® relative agreement. All other data are regarded as -

X A Ref 2
tentative only.(See Tables 2 and 3. wn
T
268 X .
TasLe 2. Tentative and recommendéR) values for the solubility of acetonitril€l) in water (2) Ref. 3 )é
o Ref. 4
Solubility, 100w,
“Best” values (+ o) 264 o Ref s
TIK Reported values 100w, X1 ® Ref 8
260 |
263.0 31.8#Ref. 5, 31.6° (Ref. § 31.7£0.1(R) 0.169
265.0 32.0#Ref. 4, 33.0° (Ref. 5, 33.8° (Ref. 8 32.9+0.7(R) 0.177
267.0 34.8(Ref. 2, 34.0° (Ref. 4, 35.9 (Ref. 5, 36.0° (Ref. § 35.2¢0.8(R) 0.193 , ) ) .
269.0 38.7 (Ref. 2, 34.8° (Ref. 3, 37.3 (Ref. 4, 39.5° (Ref. 5, 39.9" (Ref. 8 38.2:1.8(R) 0.213 256
270.0 38.3 (Ref. 1, 41.9" (Ref. 2, 38.7 (Ref. 3, 39.6" (Ref. 4, 42.7° (Ref. 5, 42.7° (Ref. 405-1.6(R) 0.230 0 0.2 0.4 0.6 0.8 x 1
8) i
271.0 43.6 (Ref. 1), 48.2° (Ref. 2, 42.8° (Ref. 3, 41.9° (Ref. 4, 46.2 (Ref. 5, 47.8" (Ref. 45.1+23 0.265 FiG. 1. Mutual solubility of acetonitrile and water.
7), 45.3 (Ref. 8
2715 46.1(Ref. 1), 51.3 (Ref. 2, 47.6 (Ref. 3, 49.8° (Ref. 5, 50.5 (Ref. 7), 48.7 (Ref. 48.1+1.8 (R) 0.289

8)
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6. Acetonitrile +Halogenated Hydrocarbons

6.1. + Trichloromethane

Components:
(1) Acetonitrile; CHCN; [75-05-8
(2) Trichloromethanéchloroform); CHCl;; [67-66-3

Original Measurements:

J. B. Ott, B. F. Woodfield, C. Guanquan, J. Boerio-Goates, and J.
R. Goates, J. Chem. Thermodyi®, 177—-84(1987).

Variables:
T/K=182-228

Prepared By:
Valerii P. Sazonov

Experimental Data
No region of liquid—liquid immiscibility was observed. A full solid—liquid phase diagram in mole fractions over the specified

temperature range was reported in the original publication.

Melting temperatures of acetonitrile (% )richloromethang?2) system

100w, t/°C

X1 (compilen T/IK (compilen
0.0000 0.000 209.73 —63.42
0.0245 0.856 208.87 —64.28
0.0776 2.81 206.76 —66.39
0.1441 5.472 203.32 —69.83
0.1976 7.807 200.01 —73.14
0.2478 10.18 196.27 —76.88
0.2972 12.70 191.94 -81.21
0.3476 15.48 187.06 —86.09
0.3935 18.24 181.73 —91.42
0.3951 18.34 182.20 —90.95
0.4198 19.92 187.41 —85.74
0.4502 21.97 192.23 —80.92
0.4923 25.01 197.44 —75.71
0.5345 28.31 201.78 —71.37
0.5731 31.58 205.16 —67.99
0.6339 37.32 209.62 —63.53
0.6898 43.33 212.85 —60.30
0.727 47.8 2147 —585
0.7479 50.50 216.11 —57.04
0.8080 59.13 219.50 —53.65
0.8588 67.65 222.07 —51.08
0.9191 79.62 225.18 —47.97
0.9808 94.61 228.33 —44.82
1.0000 100.00 229.28 —43.87

A eutectic was reported at 181.73 (K 91.42 °C, compilerat x, =0.3935(100 w; = 18.24, compilex.

Auxiliary Information

Method/Apparatus/Procedure:

The synthetic method was used. The freezing—temperature
apparatus has been described previdusiyt the temperature—
measurement system is new. Temperatures were measured with
a Leeds and Northrup platinum resistance thermometer and
with a Solartron Model 7081 digital multimeter which has a
sensitivity on the 10@) scale of 10u(). The multimeter used

a 1 mA current for measurements of resistance less than 100
). The resistance meter was interfaced to a Hewlett-Packard
Model 9845C computer through an IEEE bus. The computer
read and stored a resistance measuremeny everfrom

which cooling and warming curves of time against temperature
could be constructed. The computer could be signaled to
record visual melting temperatures during the recording
process. The results were continually plotted on a video
monitor, recorded on disk, and eventually plotted to provide a
permanent record of the time—against—temperature cooling and
warming curves.

Source and Purity of Materials:

(1) MBC Omnisolv; purified by fractional distillation in a
vacuum-jacketed 2 m column packed with glass helices and
operated at a reflux ratio of approximately 100; purity 0.9998
mole fractions; melting poirt —43.87 °C.

(2) Fisher; reagent grade; purified by fractional distillation in a
vacuum-jacketed 2 m column packed with glass helices and
operated at a reflux ratio of approximately 100; care was taken to
exclude light and to use it soon after the purification since it
slowly decomposes; purity 0.9997 mole fractions;
melting point= —63.42 °C.

Estimated Error:
Temperature:0.05 K.

References:
1. R. Goates, J. B. Ott, and A. H. Budge, J. Phys. CH&#in.
2162(1961.

6.2. + Trichlorofluoromethane

Components:
(1) Acetonitrile; CH,CN; [75-05-8
(2) Trichlorofluoromethane; CGF; [75-69-4

Original Measurements:

J. B. Ott, B. F. Woodfield, C. Guanquan, J. Boerio-Goates, and J.
R. Goates, J. Chem. Thermodyi®, 177—84(1987).

Variables:
T/K=163-228

Prepared By:
Valerii P. Sazonov

Experimental Data
No region of liquid—liquid immiscibility was observed. A full solid—liquid phase diagram in mole fractions over the specified

temperature range was reported in the original publication.

Melting temperatures of acetonitrile (+}richlorofluoromethané2) system

100w, t/°C

X1 (compilen TIK (compilen
0.000 0.00 162.72 —110.43
0.002 0.06 162.60 —110.55
0.0082 0.25 183.0 -90.2
0.0200 0.61 198.0 —75.2
0.0416 1.28 208.0 —65.2
0.0698 2.19 213.0 —60.2
0.080 25 2145 —58.7
0.0905 2.89 215.4 —57.8
0.0958 3.07 215.6 -57.6
0.1192 3.887 216.7 —56.5
0.1617 5.450 217.75 —55.40
0.1981 6.875 218.15 —55.00
0.3002 11.36 218.75 —54.40
0.3949 16.32 218.92 —54.23
0.5037 23.27 219.12 —54.03
0.5487 26.65 219.27 —53.88
0.5781 29.05 219.41 —53.74
0.6056 31.45 219.62 —53.53
0.6463 35.32 219.80 —53.35
0.6931 40.29 220.39 —52.76
0.7969 53.97 222.14 —51.01
0.8969 72.22 224.97 —48.18
0.9466 84.12 226.83 —46.32
0.9793 93.39 228.41 —44.74
1.0000 100.00 229.28 —43.87

A eutectic was reported at 162.60 (K 110.55 °C, compilerat x,=0.002(100w;=0.06, compile).

Auxiliary Information

Method/Apparatus/Procedure:

The synthetic method was used. The freezing-temperature
apparatus has been described previduslyt the
temperature-measurement system is new. Temperatures were
measured with a Leeds and Northrup platinum resistance
thermometer and with a Solartron Model 7081 digital
multimeter which has a sensitivity on the 10Dscale of 10

). The multimeter used a 1 mA current foreasurements of
resistance less than 1D The resistance meter was interfaced
to a Hewlett-Packard Model 9845C computer through an IEEE
bus. The computer read and stored a resistance measurement
evey 4 s from which cooling and warming curves of time
against temperature could be constructed. The computer could
be signaled to record visual melting temperatures during the
recording process. The results were continually plotted on a
video monitor, recorded on disk, and eventually plotted to
provide a permanent record of the time-against-temperature
cooling and warming curves.

Source and Purity of Materials:

(1) MBC Omnisolv; purified by fractional distillation in a
vacuum-jackete 2 m column packed with glass helices and
operated at a reflux ratio of approximately 100; purity 0.9998
mole fractions; melting poirnt —43.87 °C.

(2) Aldrich; reagent grade; purified by fractional distillation in a
vacuum-jacket® 2 m column packed with glass helices and
operated at a reflux ratio of approximately 100; purity 0.9989
mole fractions; melting poirt —110.43 °C.

Estimated Error:
Temperature:=0.05 K.

References:
1J. R. Goates, J. B. Ott, and A. H. Budge, J. Phys. Ch&n.
2162(1961).
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17. Acetonitrile +Sulfur Compounds
17.1. + Thiophenes: C , and Cgq

Components:
(1) Acetonitrile; GH3N; [75-05-8
(2) Thiophenes; ¢H,S and GH1,S

Original Measurements:

R. D. Obolentsev, M. N. Lebedeva, E. A. Kreis, N. K. Lyapina,
and M. A. Parphenova, Neftekhimiyil, 893-901(1971).

Variables:
T/K=203 and 225

Prepared By:
Valerii P. Sazonov

Experimental Data
Upper critical solution temperatures of the binary systems acetonitrite(tipphene(2)

T/IK
Thiophene Boiling point (°C) n(20 °C,D) d(20°C,4°C) t/°C (compilen
Thiophene; GH,;S; [110-02-1 84 1.5287 1.0700 -70 203
2-Butylthiophene; GH;,S; [1455-20-§ 186.6 1.5021 0.9562 —48 225

Auxiliary Information

Method/Apparatus/Procedure:

The synthetic method was used. Sample$lofand (2) of
weight about 0.2 g were placed in glass ampoules of length
3—4 cm and inner diameter of 4 mm. After cooling in a
mixture of ice with salt ampoules were sealed. Three to four
ampoules were attached to a thermometer and placed in a
glass bath with glycerinéor heating or with acetone and

solid CG; (for cooling) with continuous stirring. The heating
and cooling 2 K/min. The UCST was determined by following
the appearance and disappearance of the meniscus.

Source and Purity of Materials:

(1) Source not specified; purity not specified; dried and purified;
boiling point=81.6 °C,n(20 °C,D)=1.3458.

(2) Synthesized in Institute of ChemistfYpha, Russia

Estimated Error:
Temperature:= 0.5 K (below 243 K.

17.2. + Thiophanes C ,—C;;

Components:
(1) Acetonitrile; GH3N; [75-05-§
(2) Thiophanes; gHgS—C3H,6S

Original Measurements:

R. D. Obolentsev, M. N. Lebedeva, E. A. Kreis, N. K. Lyapina,

and M. A. Parphenova, Neftekhimiyil, 893-901(1971).

Variables:
T/K=205-338

Prepared By:
Valerii P. Sazonov

Experimental

Data

Upper critical solution temperatures of the binary systems acetonitrite{iipphane(2)

TIK
Thiophane Boiling point (°C/kPa) n(20°C,D) d(20°C,4°C) t/°C (compilen

Thiophane; GHgS; [110-01- 121.2 1.5048 0.9980 —68 205
2-Butylthiophane; GH,¢S; [1613-49-§ 201-203 1.4875 09217  -50 223
2-Propylthiophane; §H,,S; [1551-34-4 184.1 1.4857 0.9290 -31 242
3-(2-Methylpropy)thiophane; GH1¢S; [1551-23-1 190.5 1.4824 0.9168 -17.0 256.2
2-Hexylthiophane; GH,cS; [876-37-4 239-240 1.4823 0.9005 22.0 295.2
2-Heptylthiophane; GH,,S; [24767-96-2 122/1.07 1.4811 0.9114 37.0 310.2
2-Nonylthiophane; GHyeS; [36011-32-2 292-293 1.4792 0.8940 65.0 338.2

Auxiliary Information

Method/Apparatus/Procedure:

The synthetic method was used. Samples¢ldpfand (2) of
weight about 0.2 g were placed in glass ampoules of length
3-4 cm and inner diameter of 4 mm. After cooling in a
mixture of ice with salt ampoules were sealed. Three to four
ampoules were attached to a thermometer and placed in a
glass bath with glycerinéfor heating or with acetone and

solid CG; (for cooling with continuous stirring, then heating
and cooling 2 K/min. The UCST was determined by following
the appearance and disappearance of the meniscus.

Source and Purity of Materials:

(1) Source not specified; purity not specified; dried and purified

boiling point=81.6 °C,n(20 °C,D)=1.3458.

(2) Synthesized in Institute of Chemisttypha, Russia

Estimated Error:
Temperature:= 0.1 K (243-373 K; 0.5 K (below

243 K.
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18. System Index

Page numbers preceded by E refer to evaluation text whereas those not preceded by E refer to compiled tables.

Acetonitrile +

Acetonitrile +

Benzene

1,4-Benzenediol

Bis(1-methylethylbenzene
Bis(1-methylethylnaphthalene
1,2-Big9-octadecenyloxy (Z,2)-3-octadecanyloXypropane
2,3-Bighexadecyloxypropyl ester hexadecanoic acid
2,3-Bighexadecyloxy-1-propanol
2,3-Big9-octadecenyloxy(Z,Z2)-1-propanol
2,3-Bigoctadecyloxy-1-propanol
2,3-Big9-octadecenyloxy(Z,Z,2)-propyl ester oleic acid
2,3-Bigoctadecyloxypropy! ester lauric acid
2,3-Bidoctadecyloxypropy! ester octadecanoic acid
2,3-Bigoctadecyloxypropy! ester(Z)-9-octadecenoic acid
1-Bromodecane

1-Bromododecane

1-Bromohexadecane

1-Bromooctadecane

1-Bromooctane

1-Bromotetradecane

Butane

Butanedioic acid

Butanedioic acid monosodium salt

1-Butoxydecane

1-Butoxydodecane

1-Butoxyhexadecane

1-Butoxyoctane

1-Butoxytetradecane

Butyl dodecanoate

Butyl hexadecanoate

Butyl octadecanoate

2-Butylthiophane

2-Butylthiophene

Carbon disulfide

Cesium chloride

Cesium iodide

Cholest-5-en-3-yl dodecanoate

Cholest-5-en-3-yl tetradecanoate

Cyclohexane

Decahydronaphthalene
Trans-Decahydronaphthalene

Decanamide

Decanamine

Decane

Decanedioic acid

Decanedioic acid monosodium salt

Decanenitrile

Decanoic acid

1-Decanol

1-Decene

1-Decoxy-2,3-propanediol

1-Decoxydecane

Decyl decanoate

Decyl dodecanoate

Decyl hexadecanoate

Decyl hexanoate
1{(Decyloxymethyl-1,2-ethanediyl ester stearic acid
1,3-Diethylbenzene
1,3-Dihexadecanoyloxy-gis-9-octadecenoylojpropane
1,3-Dihexadecanoyloxy-2-propanol
1,3-Dioctadecanoyloxy-2eis-9- octadecenoylojpropane
1,3-Dioctadecanoyloxy-2-propanol
1,2-Dipentylbenzene

Dipentylnaphthalene

N,N-Diphenyldecanamide

1027
1059
1049
1049
1077
1115
1076
1076
1076
1115
1115
1115
1115
1058
1058
1058
1058
1058
1058
E1019, 1020-1021
1085
1089
1075
1075
1075
1075
1075
1092
1098
E1099, 1100
1116
1116
E1007, 1008-1009
1010
1010
1101
1101
E1028, 1029-1033
1033
1050
1107
1102
1027, 1049, E1050-E1051, 1051
1089
1089
1104
1079
E1060, 1061-1063
1045
1076
1075
1098
1100
1101
1092
1115
1049
1114
1114
1114
1114
1049
1049
1111
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N,N-Diphenyldodecanamide
N,N-Diphenylhexadecanamide
N,N-Diphenyloctadecanamide
1,3-Ditetradecanoyloxy-2-propanol

Docosanoic acid

Dodecanamide

Dodecanamine

Dodecane

Dodecanenitrile

Dodecanoic acid

1-Dodecanol

2-Dodecanol

1-Dodecoxy-2,3-propanediol

Dodecyl butanoate

Dodecyl decanoate

Dodecyl hexadecanoate

Dodecyl octanoate
1-(Dodecyloxy-2,3-bigoctadecyloxypropane
1-(Dodecyloxy-2,3-bighexadecyloxypropane
1-(Dodecyloxy-2-(hexadecyloxy3-(octadecyloxy propane
2-(Dodecyloxy-3-(octadecyloxy-1-propanol
2-(Dodecyloxy-3-(octadecyloxypropyl ester lauric acid
2-(Dodecyloxy-3-(octadecyloxypropyl ester stearic acid
1{(Dodecyloxymethyll-1,2-ethanediyl ester stearic acid
Eicosanoic acid

1-Eicosanol

1-Eicosoxy-2,3-propanediol

Eicosyl ethanoate
2-(Eicosyloxy)-3-(octadecyloxy-1-propanol
2-(Eicosyloxy)-3-(octadecyloxypropyl ester stearic acid
1{(Eicosyloxymethyll- 1,2-ethanediyl ester stearic acid
Ethanedioic acid monosodium salt

1-Ethoxydecane

1-Ethoxydodecane

1-Ethoxyhexadecane

1-Ethoxyoctadecane

1-Ethoxytetradecane

1-Ethyl-4{1-methylethy] benzene

Ethyl eicosanoate

Ethyl octadecanoate

Ethyl tetradecanoate

(Ethylthio)benzene

1-(Ethylthio)propane

1-Heneicosoxy-2,3-propanediol

Heneicosyl methanoate
1{(Heneicosyloxymethyl-1,2-ethanediyl ester stearic acid
16-Hencontanone

14-Heptacosanone

Heptadecanoic acid

1-Heptadecanol

2-Heptadecanol

1-Heptadecoxy-2,3-propanediol
2-Heptadecylbenzothiazole
1{(Heptadecyloxymethyl-1,2-ethanediyl stearic acid
Heptadecyl propanoate

Heptane

Heptanedioic acid

Heptanedioic acid monosodium salt

1-Heptene

1-Heptoxyheptane

2-Heptylthiophane

Hexadecafluorooxoctane

Hexadecanamide

Hexadecanamine

Hexadecane

Hexadecanenitrile

Hexadecanoic acid

1-Hexadecanol

J. Phys. Chem. Ref. Data, Vol. 31, No. 4, 2002

1112
1113
1113
1114
1081
1108
1102
1027, 1049
1105
1080
1062-1063, E1064, 1065
1063
1076
1092
1100
1101
1098
1077
1077
1077
1076
1115
1115
1115
1081
1063
1076
1100
1076
1115
1115
1089
1075
1075
1075
1075
1075
1049
1100
E1097, 1098
1092
1117
1117
1076
1100
1115
1073
1073
1083
1063
1063
1076
1118
1115
1098
1027, E1040-E1041, 1041-1045
1087
1089
E1038, 1039
1075
1116
1057
1109
1103
1027, 1049, E1052, 1053
1106
1081-1082
1064, E1067-E1068, 1068



Acetonitrile +

IUPAC-NIST SOLUBILITY DATA SERIES 1121

2-Hexadecanol
1-Hexadecanoyloxy-2,3-aiis-9-octadecenoyloypropane
2-Hexadecanoyloxy-1,3-@iis-9-octadecenoyloypropane

1-Hexadecanoyloxy-2-octadecanoyloxy€3s-9- octadecenoyloyypropane
1-Hexadecanoyloxy-3-octadecanoyloxy2s-9- octadecenoyloyypropane

1-(cis-9-Hexadecenoyy2,3-propanediol
1-Hexadecoxy-2,3-propanediol
Hexadecyl butanoate

Hexadecyl decanoate

Hexadecyl dodecanoate

Hexadecyl ethanoate

Hexadecyl hexadecanoate

Hexadecyl hexanoate

Hexadecyl octadecanoate

Hexadecyl octanoate
3-(Hexadecyloxy-2-(octadecyloxypropyl ester stearic acid
2-(Hexadecyloxy-3-(octadecyloxy-1-propanol
2-(Hexadecyloxy-3-(octadecyloxypropy! ester stearic acid
3-(Hexadecyloxy-2-(octadecyloxy-1-propanol
2-(Hexadecyloxy-3-(octadecyloxypropy! ester lauric acid
1{(Hexadecyloxymethyll-1,2-ethanediyl ester stearic acid
Hexadecyl tetradecanoate

Hexane

Hexanedioic acid

Hexanedioic acid monosodium salt
1-Hexoxydodecane

1-Hexoxyhexane

Hexyl decanoate

Hexyl hexadecanoate

Hexyl tetradecanoate
2-Hexylthiophane
1-Hydropentadecafluoroheptane
12-Hydroxy-cis-9-octadecenoic acid
6-(Hydroxyimino)-6-nitrohexanoic acid
Lithium bromide

Lithium perchlorate
1-Methoxyheptadecane
1-Methoxynonadecane
1-Methoxypentadecane
1-Methoxytridecane
1-Methoxyundecane
1-Methyl-2,4-big1-methylethy)benzene
2-Methylbutane
(1-Methylbuty)benzene
(1-Methylbutyhnaphthalene
Methyl-cis-9-octadecenoate
Methylcyclohexane
1-Methyl-3,5-diethylbenzene

Methyl docosanoate

Methyl dodecanoate

Methyl eicosanoate
(1-Methylethy)benzene
1-Methylethy)naphthalene

Methyl heneicosanoate

Methyl hexadecanoate
1-Methyl-3{1-methylethy)benzene
1-Methyl-4{(1-methylethy)benzene
Methyl nonadecanoate

Methyl octadecanoate

Methyl octanoate

Methyl pentadecanoate
3-(2-Methylpropy)thiophane
(1-Methylpropy)benzene

Methyl tetradecanoate
(Methylthio)benzene

Methyl tridecanoate
2-Nonadecadienol

1-Nonadecanol

1063
1114
1114
1114
1114
1076
1076
1095, 1098
1095, 1101
1095, 1101
1095
1095, 1101
1095, 1100
1095
1095, 1101
1115
1076
1115
1076
1115
1115
1095, 1101
1027, E1034, 1035-1038
E1086, 1086-1087
1089
1075
1075
1092
1100
1098
1116
1057
1084
1077
1013
1013
1075
1075
1075
1075
1075
1049
E1022, 1023-1024
1049
1049
1095
1033, 1040
1049
1094
1090
1094
1049
1049
1100
E1092-E1093, 1093-1094
1049
1049
1098
1094, E1096, 1097
1090
1092
1116
1049
1091
1117
1091
1071
1063
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2-Nonadecanol

10-Nonadecanone

2-Nonadecenol

1-Nonadecoxy-2,3-propanediol

Nonadecyl methanoate
1{(Nonadecyloxymethyl]-1,2-ethanediyl ester stearic acid
Nonadecyl propanoate

Nonane

Nonanedioic acid

Nonanedioic acid monosodium salt

Nonanoic acid

1-Nonene

2-Nonylthiophane

1-Octadecadienol

Cis,cis-9,12-Octadecadienoic acid
1-(cis,cis-9,12-Octadecadienox®,3-propanediol
Octadecanal

Octadecanamide

Octadecanamine

Octadecane

Octadecanenitrile

Octadecanoic acid

1-Octadecanol
2-Octadecanoyloxy-1,3-@iis-9-octadecenoyloypropane
1-Octadecanoyloxy-2,3-iis-9-octadecenoylojypropane
1-(cis,cis,cis-9,12,15-Octadecatrien®®;3- propanediol
cis-9-Octadecenal

cis-9-Octadecenoic acid

1-Octadecenol

1-(cis-9-Octadecenoyy2,3-propanediol
1-(trans-9-Octadecenoya?,3-propanediol
1-(9-Octadecenyloxy(2)-2,3-bigoctadecanyloxypropane
2-(9-Octadecenyloxy(Z,Z)-3-(octadecyloxypropyl ester oleic acid
(2)-[(9-Octadecenyloxynethyl]-1,2-ethanediyl ester oleic acid
(2)-[(9-Octadecenyloxynethyl]-ethylene ester stearic acid
3-(cis-9-Octadecenyloxy2-(octadecyloxy-1- propanol
3-(Octadecenyloxy2-(tetradecyl-1-propanol
1-Octadecoxy-2,3-propanediol
3-Octadecoxy-Z¢eis-9-octadecenoyyl-propanol
3-Octadecoxy-2trans-9-octadecenoyal-propanol
Octadecyl butanoate

Octadecyl ethanoate
3-(Octadecyloxy-2-(tetradecyloxypropyl ester stearic acid
1{(Octadecyloxymethyll-1,2-ethanediyl ester lauric acid
1{(Octadecyloxymethyll-1,2-ethanediyl ester oleic acid
1{(Octadecyloxymethyll-1,2-ethanediyl ester palmitic acid
1{(Octadecyloxymethyl-1,2-ethanediyl ester stearic acid
1{(Octadecyloxymethyll-1,2-ethediyl ester tetradecanoic acid
1{(Octadecyloxymethyll-ethylene ester eicosanoic acid
Octanamide

Octane

Octanedioic acid

Octanedioic acid monosodium salt

Octanoic acid

1-Octene

1-Octoxydecane

1-Octoxyoctane

Octyl dodecanoate

Octyl hexadecanoate

Octyl octanoate

Octyl tetradecanoate

1,1'-Oxybispentane

2,2'-Oxybispropane

Pentadecanoic acid

1-Pentadecanol

2-Pentadecanol

1-Pentadecoxy-2,3-propanediol
1{(Pentadecyloxymethyl]-1,2-ethanediyl ester stearic acid
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1063
1072
1071
1076
1098
1115
1100
1027
1089
1089
1078
1045
1116
1069
1083
1076
1071
1110
1104
1027, 1049
1106
1081, 1085
1063, E1069-E1070, 1070
1114
1114
1076
1071
1084
1069
1076
1076
1077
1115
1115
1115
1076
1076
1076
1076
1076
1100
1098
1115
1115
1115
1115
1115
1115
1115
1107
1027, E1046-E1047, 1047-1049
1088
1089
1078
1045
1075
1075
1098
1101
1092
1100
1075
1074
1082
1063
1063
1076
1115



Acetonitrile +

Acetonitrile +

IUPAC-NIST SOLUBILITY DATA SERIES 1123

Pentanedioic acid monosodium salt
Pentane

18-Pentatriacontanone
N-Phenyldecanamide
N-Phenyldodecanamide
N-Phenylhexadecanamide
N-Phenyloctadecanamide

Potassium iodide

Potassium nitrate

Propane

Propanedioic acid monosodium salt
1,2,3-Propanetriol

Propyl heptadecanoate

Propyl nonadecanoate

Propyl octadecanoate
(Propylthiobenzene
2-Propylthiophane

Propyl tridecanoate

Rubidium iodide

Silicon tetrachloride

Silver nitrate

Sodium bromide

Sodium iodide

Sodium nitrate

Sulfur dioxide

Tetrachloroethene
Tetrachloromethane

Tetracosanoic acid

Tetradecanamide

Tetradecanamine

Tetradecane

Tetradecanenitrile

Tetradecanoic acid

1-Tetradecanol

2-Tetradecanol
1-Tetradecoxy-2,3-propanediol
Tetradecyl hexadecanoate

Tetradecyl hexanoate

Tetradecyl octanoate
1{(Tetradecyloxymethyll-1,2-ethanediyl ester stearic acid
Tetraethylammonium iodide
1,2,3,4-Tetrahydro-21-methylethylnaphthalene
Tetrapropylammonium iodide
1,17'-Thiobisbenzene
1,17'-Thiobisbutane

2,2 -Thiobisbutane
1,17’-Thiobisheptane

Thiophane

Thiophene

1,17'-Thiobispropane
2,2'-Thiobispropane
1,17'-Thiobisoctadecane
1,1,1-Trichloro-2,2,2-trifluoroethane
1,2,3-Tricis,cis,cis-9,12,15- octadecatrienoylgpsopane
1,2,3-Tricis,cis,cis-9,12- octadecadienoylggyopane
1,2,3-Tricis-13-docosenoyloxpropane
1,2,3-Tricis-6-octadecenoyloypropane
1,2,3-Tricis-9-hexadecenoyloypropane
1,2,3-Tricis-9-octadecenoyloypropane
1,2,3-Tritrans-9-octadecenoyloxyropane
1,2,3-Tri-11-eicosenoyloxypropane
12-Tricosanone
Trichlorofluoromethane
Trichloromethane

Tridecanoic acid

1-Tridecanol

2-Tridecanol
1,2,3-Tridecanoyloxypropane

1089
E1025, 1026-1027
1074
1109
1110
1111
1112
E1011, 1011-1012
1016
1018
1089
1059
1098
1100
1099
1117
1116
1092
1016
1017
1016
1014
E1014, 1015
1016
1017
1056
1055
1081
1108
1103
1027, 1049
1105
1081
1063, E1066, 1067
1063
1076
1101
1098
1100
1115
1058
1049
1058
1117
1117
1117
1117
1116
1116
1117
1117
1117
1056
1114
1114
1114
1114
1114
1114
1114
1114
1072
1054
1054
1080
1063
1063
1114
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1-Tridecoxy-2,3-propanediol
1{(Tridecyloxy)methyll-1,2-ethediyl ester stearic acid
Tridecyl propanoate
1,2,3-Tridodecanoyloxypropane
1,2,3-Trieicosanoyloxypropane
1,3,5-Triethylbenzene
1,2,3-Trihexadecanoyloxypropane
2,2,4-Trimethylpentane
1,2,3-Trioctadecanoyloxypropane
(Z2,2,2)-1,2,3-Tris{9-octadecenyloxypropane
1,2,3-Tristhexadecyloxypropane
1,2,3-Tris{octadecyloxypropane
1,2,3-Tritetradecanoyloxypropane
Undecane

Undecanoic acid

1-Undecanol

2-Undecanol

1-Undecoxy-2,3-propandiol
2-Undecylbenzothiazole
1{(Undecyloxymethyll-1,2-ethanediyl ester stearic acid
Water

Waterd,

Water

Waterd,

19. Registry Number Index

1076
1115
1092
1114
1114
1049
1114
1046
1114
1077
1077
1077
1114
1027
1079
1063
1063
1076
1117
1115
E998, 999-1003
E1003-E1004, 1004-1005
1006
1006

Page numbers preceded by E refer to evaluation text whereas those not preceded by E refer to compiled tables.

[56-23-5
[56-81-5
[57-10-3
[57-11-4
[60-33-3
[67-66-3
[68-05-3
[71-43-3
[74-98-6
[75-05-§
[75-15-
[75-69-4
[78-78-4
[91-17-§
[98-82-§
[100-68-5
[102-25-(
[106-14-9
[106-97-§
[108-20-3
[108-87-3
[109-66-(
[110-01-Q
[110-02-1
[110-15-6
[110-54-3
[110-82-7
[111-06-9
[111-11-§
[111-16-q
[111-20-4
[111-47-7
[111-61-5
[111-65-9
[111-66-q
[111-82-q
[111-83-1
[111-84-2

CCl, Tetrachloromethane
C3HgOs 1,2,3-Propanetriol
Cy6H320; Hexadecanoic acid
CyH360, Octadecanoic acid
C,gH3,0, cis,cis-9,12-Octadecadienioc acid
CHCl, Trichloromethane
CgH,oIN Tetraethylammonium iodide
CsHsg Benzene

CsHg Propane

C,H3N Acetonitrile

CS, Carbon disulfide

CClF Trichlorofluoromethane
CsHiz 2-Methylbutane

CioHis Decahydronaphthalene
CoHa, (1-Methyethy)benzene
C;HgS (Methylthiobenzene
CioHig 1,3,5-Triethylbenzene
C16H320; Butyl dodecanoate
C4Hio Butane

CeH140 2,2-Oxybispropane
C;Hq4 Methylcyclohexane
CsHy» Pentane

C,4HgS Thiophane

C,4H,S Thiophene

C4HgO, Butanedioic acid
CsH14 Hexane

CgH1o Cyclohexane

CooH400, Butyl hexadecanoate
CgH150, Methyl octanoate
C;H1,0,4 Heptanedioic acid
C1oH1504 Decanedioic acid
CeH14S 1,2-Thiobispropane
Cy0Ha00, Ethyl octadecanoate
CgHyg Octane

CgHy6 1-Octene

C3H,60, Methyl dodecanoate
CgHq/Br 1-Bromooctane

CoHao Nonane
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1055
1059
1081-1082
1081, 1085
1083
1054
1058
1027
1018
998-1005, 1007-1118
E1007, 1008-1009
1054
E1022,1023-1024
1033
1049
1117
1049
1092
E1019, 1020-1021
1074
1033, 1040
E1025, 1026-1027
1116
1116
1085
1027, E1034, 1035-1038
E1028, 1029-1033
1098
1090
1087
1089
1117
E1097, 1098
1027, E1046-E1047, 1047-1049
1045
1090
1058
1027



[112-05-q
[112-29-§
[112-30-1
[112-37-9
[112-39-q
[112-40-3
[112-42-9
[112-53-9
[112-58-3
[112-61-§
[112-62-9
[112-70-9
[112-71-q
[112-72-1
[112-80-1
[112-82-3
[112-85-6
[112-89-0
[112-92-9
[122-32-7
[123-31-9
[123-95-§
[123-99-9
[124-04-9
[124-06-
[124-07-3
[124-10-7
[124-11-§
[124-18-9
[124-22-]
[124-26-9
[124-30-
[127-18-4
[135-98-9
[139-66-3
[141-22-
[141-93-9
[142-82-9
[143-07-7
[143-15-7
[143-27-]
[143-28-3
[334-48-9
[354-58-9
[375-83-7
[493-02-7
[502-52-3
[502-73-9
[504-40-5
[504-53-(
[504-57-4
[505-48-§
[506-03-§
[506-12-7
[506-30-9
[506-43-4
[535-77-3
[537-39-3
[537-40-§
[538-24-9
[540-09-
[540-84-]
[540-10-3
[542-50-7
[544-40-
[544-62-7
[544-63-9
[544-76-3

CoH150,
CyoH,4Br
Cy0H220
Ci11H220;
Ci17H340;
CioHze
C11H240
Ci2H260
Ci12H260
CioH350;
CioH360;
Ci3H260
Cy4H,9Br
Ci14H300
Ci8H340;
Cy6H33Br
C22H440;
C,gH37Br
CigH3g0
Cs7H10406
CsHsO;
C22H440;
CoH1604
CsH1004
Ci6H320;
CgH1602
Ci5H300;
CoHasg
CioHa22
Ci2Hz7/N
C,gH3/,NO
CigH3gN
C,Cl,
CioH14
Ci2H10S
Ci8H3403
CioH14
CrHie
Ci12H240;
C,,H,5Br
CieH3sN
CigH360
Cy10H200;
C,Cl3F;
C;HF 5
CioHi1s
Cs5Hs505
Cs31Hg20
C3oH7605
Css5H700
CioH3g0
CgH1404
Ci19H4003
Ci17H340;
C20H400;
CigH340
CioH14
Cs7H1006
Cs7Hgg06
C39H7406
Ca3Hy60
CgHisg
C32Hs40;
Cy7Hs40
CgH1gS
C21H4403
Ci4H250;
CieHas

IUPAC-NIST SOLUBILITY DATA SERIES

Nonanoic acid

1-Bromodecane

1-Decanol

Undecanoic acid

Methyl hexadecanoate

Dodecane

1-Undecanol

1-Dodecanol

1-Hexoxyhexane

Methyl octadecanoate
Methyl-cis-9-octadecenoate
1-Tridecanol

1-Bromotetradecane
1-Tetradecanol
cis-9-Octadecenoic acid
1-Bromohexadecane

Docosanoic acid
1-Bromooctadecane
1-Octadecanol
1,2,3-Tricis-9-octadecenoylojpropane
1,4-Benzenediol

Butyl octadecanoate

Nonanedioic acid

Hexanedioic acid

Ethyl tetradecanoate

Octanoic acid

Methy! tetradecanoate

1-Nonene

Decane

Dodecanamine

Dodecanamide or Octadecanamide
Octadecanamine
Tetrachloroethene
(1-Methylpropy)benzene
1,1-Thiobisbenzene
12-Hydroxy-cis-9-octadecenoic acid
1,3-Diethylbenzene

Heptane

Dodecanoic acid
1-Bromododecane
Hexadecanamine

1-Octadecenol

Decanoic acid
1,1,1-Trichloro-2,2,2-trifluoroethane
1-Hydropentadecafluoroheptane
trans-Decahydronaphthalene
1,3-Dihexadecanoyloxy-2-propanol
16-Hentriacontanone
1,3-Dioctadecanoyloxy-2-propanol
18-Pentatriacontanone
10-Nonadecanone

Octanedioic acid
1-Hexadecoxy-2,3-propanediol
Heptadecanoic acid

Eicosanoic acid

1-Octadecadienol
1-Methyl-3{1-methylethylbenzene
1,2,3-Tritrans-9-octadecenoylojyropane
1,2,3-Tricis,cis,cis-9,12-octadecadienoylgxyropane
1,2,3-Tridodecanoyloxypropane
12-Tricosanone
2,2,4-Trimethylpentane

Hexadecyl hexadecanoate
14-Heptacosanone
1,1-Thiobisbutane
1-Octadecoxy-2,3-propanediol
Tetradecanoic acid

Hexadecane
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1063
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1063, E1066, 1067
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1081
1058
1063, E1069-E1070, 1070
1114
1059
E1099, 1100
1088
E1086, 1086-1087
1092
1078
1091
1045
1027, 1049, E1050-E1051, 1051
1102
1110
1104
1056
1049
1117
1084
1049
1027, E1040-E1041, 1041-1045
1080
1058
1103
1069
1079
1056
1057
1050
1114
1073
1114
1074
1072
1088
1076
1083
1081
1069
1049
1114
1114
1114
1072
1046
1095, 1101
1073
1117
1076
1081
1027, 1049, E1052, 1053

J. Phys. Chem. Ref. Data, Vol. 31, No. 4, 2002



1126

[555-43-]
[555-44-7
[555-45-3
[557-59-9
[592-76-7
[593-31-7
[593-45-3
[620-64-4
[621-71-§
[622-38-9
[625-80-9
[626-26-
[629-01-4
[629-65-3
[629-54-9
[629-59-4
[629-63-
[629-64-
[629-70-9
[629-76-5
[629-79-9
[629-82-3
[629-96-9
[631-40-3
[635-89-
[637-54-7
[638-53-9
[638-58-4
[638-65-3
[638-66-4
[693-65-7
[822-23-
[822-24-]
[872-05-9
[874-79-3
[876-37-9
[923-62-§
[923-63-7
[929-77-
[1002-84-3
[1069-46-1
[1120-16-7
[1120-21-4
[1120-28-1
[1186-49-§
[1190-63-3
[1454-84-§
[1454-85-9
[1455-20-5
[1460-98-§
[1551-23-]
[1551-34-4
[1561-07-3
[1613-49-§
[1653-30-1
[1653-31-3
[1653-34-3
[1654-86-Q
[1716-07-Q
[1731-88-Q
[1731-94-§
[1844-09-3
[1908-11-§
[1975-78-§
[1978-24-]
[1989-52-3
[2016-42-4
[2016-57-3

Cs7H1106
Cs1Hgg06
CusHgeOs
C24H480;
CrH14
C21H4203
CigHsg
CesH1206
Cs3Hs206
CgH10S
CeH14S
CgH18S
CgH,7-NO
Ci4H30S
CigH3aNO
Ci4Hzo
Ci4H27N
Ci4H300
C1gH360;
CisH320
Ci6Ha1N
Cy6H340
Ca0H420
CieH26
C,HsNO
Ci3H260;
Cy4HogNO
CigH3sN
CigH360
Ci1oH220
C20H400;
C22H440;
CioH20
CoH12S
CioH20S
Cs7H1105
CssH10605
Ca3H460;
C15H300;
CeH1oN2O5
C,HosNO
C11H24
C21H420;
C,HNaQ,
Cs4Hs50;
Ci1oH400
C17H360
CgH12S
Ci3Hao
CgH16S
CrH14S
Ci5H3203
CgH16S
C11H240
Ci3H260
Ci5H320
C20H400;
CssH1006
Ci14H250;
C20H400;
Cs6H74S
CsoHs50;
CioH10N
CgF160
C41H720;
Ci4H3iN
CioH23N
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1,2,3-Trioctadecanoyloxypropane
1,2,3-Trihexadecanoyloxypropane
1,2,3-Tritetradecanoyloxypropane
Tetracosanoic acid

1-Heptene
1-(trans-9-Octadecenoyloy,3-propanediol
Octadecane
1,2,3-Trieicosanoyloxypropane
1,2,3-Tridecanoyloxypropane
(Ethylthio)benzene
2,2-Thiobispropane
2,2-Thiobisbutane

Octanamide

1,1-Thiobisheptane
Hexadecanamide

Tetradecane

Tetradecanenitrile
1-Heptoxyheptane

Hexadecyl ethanoate
1-Pentadecanol
Hexadecanenitrile
1-Octoxyoctane

1-Eicosanol
Tetrapropylammonium iodide
1,2-Dipentylbenzene
N-Phenyloctadecanamide
Tridecanoic acid
Tetradecanamide
Octadecanenitrile

Octadecanal

1,2-Oxybispentane

Octadecyl ethanoate

Eicosyl ethanoate

1-Decene

(Propylthiobenzene
2-Hexylthiophane
1-[(Octadecyloxymethyll-1,2-ethanediyl ester stearic acid
1{(Hexadecyloxymethyl]-1,2-ethanediyl ester stearic acid
Methyl docosanoate
Pentadecanoic acid
6-(Hydroxyimino)-6-nitrohexanoic acid
Dodecanamide

Undecane

Methyl eicosanoate

Ethanoic acid monosodium salt
Hexadecyl octadecanoate
1-Nonadecanol

1-Heptadecanol

2-Butylthiophene
1-Methyl-2,4-big1-methylethylbenzene
342-Methylpropy)thiophane
2-Propylthiophane
1-Dodecoxy-2,3-propanediol
2-Butylthiophane

2-Undecanol

2-Tridecanol

2-Pentadecanol

Decyl decanoate
2-Hexadecanoyloxy-1,3-diis-9-octadecenoyloyypropane
Methyl tridecanoate

Methyl nonadecanoate
1,1-Thiobisoctadecane
Cholest-5-en-3-yldodecanoate
Decanenitrile
Hexadecafluoroxoctane
Cholest-5-en-3-yltetradecanoate
Tetradecanamine

Decanamine
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1114
1114
1081
E1038, 1039
1076
1027, 1049
1114
1114
1117
1117
1117
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1117
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1027, 1049
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1075
1095
1063
1106
1075
1063
1058
1049
1112
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1108
1106
1071
1075
1098
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1045
1117
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1115
1115
1094
1082
1077
1108
1027
1094
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1063
1063
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1114
1091
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1117
1101
1104
1057
1101
1103
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[2050-24-Q
[2206-26-Q
[2306-88-9
[2319-29-1
[2410-29-9
[2423-10-]
[2437-25-4
[2456-28-2
[2599-01-7
[2719-52-Q
[2752-99-Q
[2922-55-
[2922-54-
[2929-07-9
[3343-88-3
[3430-95-3
[3634-92-3
[3724-61-§
[4110-50-3
[4218-48-§
[4536-26-9
[4706-81-4
[4813-58-5
[5303-24-3
[5896-48-Q
[6064-90-Q
[6068-26-4
[6068-27-3
[6076-35-3
[6076-36-4
[6076-37-5
[6076-38-§
[6076-41-]
[6076-42-3
[6076-43-3
[6110-57-3
[6110-58-3
[6110-59-4
[6142-21-§
[6221-99-4
[6271-77-Q
[6832-98-Q
[7132-64-1
[7289-37-4
[7289-38-5
[7289-53-4
[7289-55-9
[7446-09-3
[7550-35-§
[7557-79-1
[7631-99-4
[7647-15-4
[7647-17-§
[7681-11-Q
[7681-82-3
[7732-18-5
[7761-88-§
[7770-09-3
[7789-17-5
[7789-20-Q
[7790-29-§
[7791-03-9
[10026-04-7
[10203-28-§
[10322-27-7
[10322-28-§
[10322-29-9
[10322-30-2

Ci1Hae
C,DsN
C16H320;
CiH21NO
CsH10606
CigH3,0
Ci2H23N
Ca0H420
C30Hg00:
CiiHie
CeoH12606
C;HzNaO,
C,HsNaO,
C21H4203
CsH/NaG,
CigHogNO
C21H420;
Ci16H320;
CsH1,S
Ci1Hie
C30Hs00:
Cy4H300
Ci16H340
C20H100;
Cs1H1003
C22H440;
C41Hg4O3
CugH1003
Cs5H7203
C33Hgg0s3
Cs5H7203
C39HgoOs3
C39H7603
CsH1103
Ca7Hg60;
C37H7603
C37H7603
Cs1H10403
C,H,NaO,
C20H400;
C16H320;
C,,H3/NO
Ci6H320;
C14H300
Ci16H340
Ci12H60
Ci14H300
SG,

LiBr
KNO,
NaNO,
NaBr
CsClI

Kl

Nal

H,0
AgNO,
C31Hg00s
Csl

D,0

Rbl
Liclo,
sicl,
C12H260
Cs6H1105
Cu5HggOs
Ca9Hg60s
Cs3H100s

IUPAC-NIST SOLUBILITY DATA SERIES

1-Methyl-3,5-diethylbenzene

Acetonitrile-d

Octyl octanoate

Decanamide
2-Octadecanoyloxy-1,3-iis-9-octadecenoyloyypropane
cis-9-Octadecenal

Dodecanenitrile

1-Decoxydecane

Hexadecyl tetradecanoate
(1-Methylbutydbenzene
1,2,3-Tri(cis-13-docosenoyloXpropane
Propanedioic acid monosodium salt
Butanedioic acid monosodium salt
1-(cis-9-Octadecenoyy2,3-propanediol
Pentanedioic acid monosodium salt
N-Phenyldodecanamide

Propyl octadecanoate

Dodecyl butanoate

1{Ethylthio)propane
1-Ethyl-44{1-methylethylbenzene

Tetradecyl hexadecanoate

2-Tetradecanol

1-Ethoxytetradecane

Octyl dodecanoate
1-(Dodecyloxy-2,3-bigoctadecyloxypropane
Methyl heneicosanoate
2-(Eicosyloxy)-3-(octadecyloxy-1-propanol
1-(Dodecyloxy-2-(hexedecyloxy3- (octadecyloxypropane
2,3-Bighexadecyloxy-1-propanol
2-(Dodecyloxy-3-(octadecyloxy-1-propanol
3-(Octadecenyloxy2-(tetradecyl-1-propanol
2,3-Bigoctadecyloxy-1-propanol
2,3-Big9-octadecenyloxy(Z,2)-1-propanol
1,2,3-Trigoctadecyloxypropane
1-(Dodecyloxy-2,3- bighexadecyloxypropane
3-(Hexadecyloxy-2-(octadecyloxy-1- propanol
2-(Hexadecyloxy-3-(octadecyloxy-1- propanol
1,2,3-Trighexadecyloxypropane
Heptanedioic acid monosodium salt
Hexadecyl butanoate

Tridecyl propanoate
N-Phenylhexadecanamide

Methyl pentadecanoate

1-Ethoxydodecane

1-Butoxydodecane

1-Methoxyundecane

1-Methoxytridecane

Sulfur dioxide

Lithium bromide

Potassium nitrate

Sodium nitrate

Sodium bromide

Cesium chloride

Potassium iodide

Sodium iodide

Water

Silver nitrate
1,3-Ditetradecanoyxoxy-2-propanol

Cesium iodide

Water-¢

Rubidium iodide

Lithium perchlorate

Silicon tetrachloride

2-Dodecanol
1-{(Heptadecyloxymethyl]-1,2-ethanediyl ester stearic acid
1{(Octadecyloxymethyl]-1,2-ethanediyl ester lauric acid

1-{(Octadecyloxymethyll-1,2-ethanediyl ester tetradecanoic acid

1-[(Octadecyloxymethyll-1,2-ethanediyl ester palmitic acid

1127

1049
1006
1092
1107

1114
1071
1105
1075

1095, 1101
1049
1114
1089
1089
1076
1089
1110
1099
1092
1117

1049
1101
1063
1075
1098

1077
1100

1076

1077

1076

1076

1076

1076

1076

1077

1076

1076

1076

1077

1089
1095, 1098
1092
1111
1092
1075
1075
1075
1075
1017
1013
1016
1016
1014
1010
E1011, 1011-1012
E1014, 1015
E998-E999, 999-1003, 1006
1016
1114
1010
E1003-E1004, 1004-1006
1016
1013
1017
1063
1115
1115
1115
1115
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[10322-31-3
[10322-32-3
[10322-33-5
[10322-34-6
[10322-36-§
[10322-37-9
[10322-38-0
[10322-39-1
[10322-40-3
[10322-41-5
[10322-42-
[10322-43-7
[10322-44-§
[10322-45-9
[10322-46-0
[10322-47-1
[10322-48-2
[10322-49-3
[10322-50-6
[10322-51-7
[10322-52-8§
[10322-53-9
[10322-54-0
[10329-25-6
[10431-03-5
[10431-14-§
[10431-15-9
[10431-17-1
[10431-21-7
[10448-26-7
[13166-06-§
[13373-83-6
[13933-61-3
[14331-11-3
[14465-68-0
[15473-32-2
[16260-26-7
[16456-36-3
[16813-18-6
[16958-85-3
[16976-29-6
[17088-93-6
[17356-30-8
[18281-05-5
[18302-77-7
[18966-34-4
[19455-73-3
[20246-55-3
[20292-09-5
[20834-06-3
[24767-96-2
[25321-09-9
[26533-36-8
[26718-84-3
[26763-59-7
[26836-31-7

[27071-84-7
[27593-68-6
[27796-70-9
[28409-94-1
[28880-75-3
[29253-36-9
[29590-02-1
[29710-31-4
[29710-34-7
[33451-66-Q
[34019-44-§

Cs0Hgg0s5
Cs1H100s
Cs2H1005
Cs3H10405
Ce1H1205
C57H 110()5
CsH10605
CsgH110s
CsgH11605
CeoH1105
Cs1H1004
CssH11004
CasHgoO4
Cs1H1004
Cs3H10604
CaoHggO4
CssH11004
Cs1H1004
CsH110,4
Cs7H1104
CsH11O4
Cs7H10604
CsgH11604
Cs7H10605
CaH603
CsH1105
CsH1105
CugHge0s
Cs4H10605
Ci6H320;
CsH1105
CoH4405
CigH3eO
CaHusO;
Cs7Hg204
CigHosNO
C2H4405
C2Hu405
Ci7/H360
CaiHugO;
Ci2H260
CigH3g0
CgH sNaO,
C2H440;
CaoHaO
CHNao,
CioHi/Na0,
Cs1Hg206
CadHaO:
CagHs60;
CpH22S
CioHig
CigHsO
Ca0HadO:
CisHig
CssH10406

CSSH 10206
C22H4402
CgHy3NaO,
C53H 10006
C57H 10806
Cl3H 14
C57H 10606
CogHugO,
CZGH 5202
ClSH 18
C16H34C)
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1-{(Undecyloxymethyl]-1,2-ethanediyl ester stearic acid
1-[(Dodecyloxymethyl]-1,2-ethanediyl ester stearic acid
1{(Tridecyloxymethyl]-1,2-ethanediyl ester stearic acid
1-{(Tetradecyloxymethyl]-1,2-ethanediyl ester stearic acid
1 (Octadecyloxymethyll-ethylene ester eicosanoic acid
(2)-[(9-Octadecenyloxynethyll-ethylene ester stearic acid
(2)-[(9-Octadecenyloxynethyl]-1,2-ethanediyl ester oleic acid
1-{(Nonadecyloxymethyl]-1,2-ethanediyl ester stearic acid
1-[(Eicosyloxymethyl]-1,2-ethanediyl ester stearic acid
1-{(Heneicosyloxymethyl]-1,2-ethanediyl ester stearic acid
2,3-Bighexadecyloxypropyl ester hexadecanoic acid
3-(Hexadecyloxy-2-(octadecyloxypropyl ester stearic acid
2-(Dodecyloxy-3-(octadecyloxypropyl ester lauric acid
2-(Dodecyloxy-3-(octadecyloxypropyl ester stearic acid
3-(Octadecyloxy-2-(tetradecyloxypropyl ester stearic acid
2-(Hexadecyloxy-3-(octadecyloxypropyl ester lauric acid
2-(Hexadecyloxy-3-(octadecyloxypropyl ester stearic acid
2,3-Bigoctadecyloxypropy! ester lauric acid
2,3-Bigoctadecyloxypropy! ester octadecanoic acid
2,3-Bigoctadecyloxypropy! ester(Z)-9-octadecenoic acid
2-(9-Octadecenyloxy(Z,Z)-3-(octadecyloxypropyl ester oleic acid
2,3-Big9-octadecenyloxXy(Z,Z,2)-propyl ester oleic acid
2-(Eicosyloxy)-3-(octadecyloxypropyl ester stearic acid
1-{(Octadecyloxymethyl]-1,2-ethanediyl ester oleic acid
1-Nonadecoxy-2,3-propanediol
1,2-Big9-octadecenyloxy(Z,Z)-3- (octadecyloxypropane
1,2,3-Trig9-octadecenyloXy(Z,Z,2)-propane
1-[(Decyloxymethyl-1,2-ethanediyl ester stearic acid
1-{(Pentadecyloxymethyl]-1,2-ethanediyl ester stearic acid
Hexyl decanoate

1-(9-Octadecenyloxy(Z)-2,3- bigoctadecyloxypropane
Octadecyl butanoate

1-Ethoxyhexadecane

Hexadecyl hexanoate
1,2,3-Tricis,cis,cis-9,12,15-octadecatrienoydyyropane
N-Phenyldecanamide

Octyl tetradecanoate

Tetradecyl octanoate

2-Heptadecanol

Octyl hexadecanoate

1-Ethoxydecane

1-Octoxydecane

Nonanedioic acid monosodium salt

Ethyl eicosanoate

1-Butoxyhexadecane

Hexanedioic acid monosodium salt

Decanedioic acid monosodium salt
1,2,3-Tricis-9-hexadecenoyloygropane

Dodecyl octanoate

Hexadecyl dodecanoate

2-Heptylthiophane

Bis(1-methylethylbenzene

2-Nonadecanol

Propyl heptadecanoate

(1-Methylbuty)naphthalene
1-Hexadecanoyloxy-2-octadecanoyloxyeds-9-octadecenoyloyy
propane
1-Hexadecanoyloxy-2,3-@iis-9-octadecenoylo}ypropane
Propyl nonadecanoate

Octanedioic acid monosodium salt
1,3-Dihexadecanoyloxy-gis-9-octadecenoylo}ypropane
1,3-Dioctadecanoyloxy-2eis-9-octadecenoylojypropane
(1-methylethylnaphthalene

1-Octadecanoyloxy-2,8&is-9- octadecenoyloypropane
Hexadecyl octanoate

Hexadecyl decanoate
1,2,3,4-Tetrahydro-2i-methylethylnaphthalene
2-Hexadecanol
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1100
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1100
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1049
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1100
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1114
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1049
1114
1095, 1101
1095, 1101
1049
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[35528-28-§
[36011-32-2
[36653-82-4
[38640-62-9
[42231-50-5
[42231-99-2
[42232-25-7
[42232-27-9
[42232-29-1
[50650-45-§
[52363-43-6
[53839-23-9
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[71801-23-5
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[92219-13-1
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[111082-34-9
[113817-63-3
[115936-00-0
[124770-96-3
[126923-57-7
[126923-58-8
[158789-24-3
[158850-88-5

CaHusO;
Ci3H2S
Ci6H340
CieH2o
Ca2HusO;
CadHaeO;
Ca2HusO;
Ca6Hs20;
CagHs60;
Cs7H1006
CieH320;
Ci2H260
CyoHacO
Ca2HuiO;
Ca0H4dO
Ca0HadO
Co1HadOs
CagHag
Ca0HadO
Ci6H320;
Ci3H2603
Ci7H3603
CigH3O
CigH3e0
CadH4205
Ce3H1106
CigH3603
C14H3003
Ci6H3403
CaiHs0O3
Ca3Hue0s
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Decyl dodecanoate
2-Nonylthiophane
1-Hexadecanol
Bis(1-methylethylnaphthalene
Dodecyl decanoate

Hexyl tetradecanoate

Hexyl hexadecanoate

Decyl hexadecanoate

Dodecyl hexadecanoate
1,2,3-Tricis-6-octadecenoylojpropane
Decyl hexanoate
1-Butoxyoctane
1-Ethoxyoctadecane
Nonadecyl propanoate
Heptadecyl propanoate
Nonadecyl methanoate
1-(cis,cis-9,12-Octadecadienoxg,3-propanediol
Dipentylnaphthalene
Tetradecyl hexanoate

Propyl tridecanoate
1-Decoxy-2,3-propanediol
1-Tetradecoxy-2,3-propanediol
1-Butoxydecane
1-Butoxytetradecane
1-Heptadecoxy-2,3-propanediol
1,2,3-Tri-11-eicosenoyloxypropane
1-Pentadecoxy-2,3-propanediol
1-Undecoxy-2,3-propanediol
1-Tridecoxy-2.3-propanediol
1-Heneicosoxy-2,3-propanediol
1-Eicosoxy-2,3-propanediol
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